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ABSTRACT 

Analysis of demographic, social, municipal and 
commercial characteristics of Washington, D.C., indicate that a 
sophisticated three-stage cable television (CATV) system could be 
economically viable. The first stage would provide one-way CATV 
service offering 30 video channels and local program origination at. a 
monthly fee of $3.50. The second stage would provide subscribers with 
low-cost home terminals and a number of two-way home services such as 
interactive educational and entertainment programs, preference 
polling, catalog shopping, alarm communications and utility and 
maintenance services, for a basic monthly fee of $6.50. The third 
stage, several years away, would provide subscribers with 
typewriter- like keyboards and local storage devices to permit 
computer-communications and individualized TV pictures, and would 
cost considerably more. Market tests indicate that while standard 
one-way services would be only marginally profitable, two-way 
services would meet high demand and could provide attractive profits. 
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PREFACE 

During the present decade it is expected that cable television systems 
(CATV) will be franchised and built in most of the cities and metropolitan 
areas of the nation. Up to now, CATV has served mostly to retransmit over- 
the^air broadcast signals into small towns and communities. 

In this new urban setting, the capabilities of cable can be expanded 
greatly and applied to important but yet unmet communications needs of our 
cities and our society. Cable will thus have the opportunity to affect and 
even transform many features of urban life, but to do this successfully it 
must itself be transformed. To play its potential role as the cutting edge 
of the coming communications revolution, cable must outgrow its identity as 
a simple retransmitter of over-the*alr TV signals, and become the medium 
for delivering a vide range of broadband, two-way communications services 
to fulfill many of the social, cultural, civic, educational, governmental, 
business and commercial needs of the city. Introducing this new form of 
communications into the mainstream of American society in such a way that 
its promise will not be abridged or underplayed, is one of the most impor- 
tant and complex tasks of the 1970* s. This Report provides information 
and guidance designed to assist cable owners and operators, program groups, 
government officials, community leaders and civic groups to achieve that 
goal. 



The system design alternatives discussed in this Report are character- 
ized by the needs for high subscriber penetration and low subscriber costs 
to meet the twin tests of financial viability and social usefulness. Many 
questions regarding the creation and acceptability of new programming ser- 
vices and the new institutions needed to deliver these services, copyright 
arrangements, system ownership and operation, regulation, franchise condi- 
tions, capitalization and fee structures, and technical design must yet be 
addressed on an interrelated basis if cable is to achieve its full potential 
in the city. To provide a forum for discussion of these issues, MITRE plans 
to sponsor a Symposium in the fall of 1972 in Washington, D.C. with wide 
industry, government and academic participation. 

No study or system design is as Informative as a large-scale demonstra- 
tion. Many system demonstrations and experiments need to be planned and 
conducted to provide the operational framework necessary for working out 
the interrelationships of the functions outlined above, especially for the 
institutions needed to deliver socially useful services. If we are to move 
ahead now in a calculated way, the support of both private industry and 
government at all levels will be necessary in undertaking the efforts and 
the risks involved. 

We are especially grateful to The John and Mary R, Markle Foundation 
for the grant that made it possible to 
public interest. 
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ABSTRACT 



Most of today's cable television systems have achieved economic 
success because they deliver a large selection of over-the-air broad- 
cast TV signals, or at least clearer pictures, in areas where reception 
is inferior. In most urban areas, however, residents already receive 
large numbers of TV signals with acceptable clarity. If cable systems 
are to be viable in these urban areas, they will have to deliver a 
variety of new and attractive programs and special services to obtain 
subscribers. Given that cable must be able to provide these programs 
and services for marketing reasons, it seems reasonable to examine what 
other non-commercial services and/or benefits one can obtain from such 
a new kind of communication system. 

This report analyzes these possibilities, their operational, 
technical and economic feasibility, and presents a plan for Washington, 
D.C. that reflects the potential uses of cable. The system design is 
based on an analysis of the demographic, social, municipal and .':om- 
mercial characteristics of the District and the types of programming 
and services that could be provided to meet the needs of the District. 

A review of hardware, software and programming developments, a market 
survey, and an extensive financial and economic viability analysis 
were part of the system design process. 

The Washington Cable System (WCS) design that has resulted includes 
a telecasting cable net and several point-to-point cable nets. The 
1,076 street-mile, dual-cable telecasting net would: 



. pass all of the 263,000 householus in the District of 
Columbia. 

. provide 30 one-way video channels initially, with 34 
additional channels available in the future for both 
one-way and two-way services. 

. emphasize local program origination by permitting 
independent progranralng in local studios to serve 
neighborhood needs and interests. 

. provide two-way comnunications on a demonstration 
basis beginning in the first year of operation, with 
two-way services extended throughout the District in 
the future. 

The point-to-point network would handle two-way video, voice 
and data coanmjnicatlons among Federal and municipal facilities 
(including hospitals, fire stations and police precincts), colleges 
and universities, public schools, and major business and commercial 
interests. The system construction would le phased over a five year 
period . 

Some of the capabilities that the system will provide will not 
be realized Itnnedlately, and this report presents both the basic 
system design and two higher levels of service which will evolve 
later. The three levels are referred to as: (1) One-Way transmission, 

(2) Subscriber-Response or polling capability and (3) Electronic 
Information-Handling or the capability to display individualized TV 
frames . 

The WCS design provides for more one-way channels, and more 
services on these channels, than are offered by systems in operation 
today. These new services will require the development of new pro- 
gram materials and new ideas for using these channels, to support 
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the variety of social needs and interests of urban populations. This 
report includes plans for generating the necessary funds for such 
program development, and for the organizational and institutional 
arrangements that will have to be made to take advantage of the new 
health, education, law enforcement, etc. capabilities that will be 
provided . 

The system would charge subscribers $3.50 per month for 30-channel 
one-way video services, some 30 percent below the typical $5.00 per 
month charge for conventional, 12-channel, one-way systems with far 
more limited cable television services. 

The design provides for evolvement into a two-way capability, 
in which subscribers are able to use push buttons located in their 
homes, to respond to questions presented on the TV set. A new family 
of service concepts must b'ls developed to take advantage of the two- 
way communications capability. The ubscriber fee of $3.50 per month 
would be raised to $6.50 per month when the subscriber response ser- 
vices are added. 

The third level of service, called Electronic Inf ormat ion- Hand ling 
would allow home viewers to use complete typewriter-like keyboards to 
communicate with computers, with the system control center, with each 
other, and possibly with government and commercial institutions. 

This report summarizes some suggested uses, recommends demon- 
strations and suggests plans for financing, implementation and operation 
of the above systems. 

vii 
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The system has been designed to feed back a portion of its 
revenues for programming expenses. Nine local-community public- 
access studios would be situated throughout the city, as well as 
mobile program origination capabilities for on-the-spot program 
generation. Free channels and large numbers of leased channels 
would be allocated for public service uses. In tlie early years, 
thousands of free home terminals for large-scale two-way experiments 
in subscribers* homes would be prc/ided. After the demonstration 
phase, the system would provide two-way terminals and amortize their 
cost as ,*art of system expenses. The system is also designed to 
provide a number of revenue-producing municipal and public utility 
services , 

MITRE ‘s analyses indicate that One-Way cable systems, operating 
in urban centers that already have good over-the-air reception, can 
be expected to be only marginally viable, even with innovative one- 
way programming and the recent relaxation of FCC*s restrictions on 
distant signal impo""tation into major markets. 

The capital investment required for a Subscriber-Response capa- 
bility would be about twice that needed for a One-Way System, However, 
projections of the financial rate-of-return that might be realized 
with a Subscriber-Response capability are encouraging. Field testing 
and market surveys of these new and untried services are strongly 
recommended, Subscriber-Response systems appear to offer the promise 
of many new and attractive communication services for urban areas in 

the near term (within five years) , 
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Electronic Information Handling would require significantly more 
complex and costly equipment, both at the home terminal and at the 
progranming source. The capital investment required would be about 
four times that needed for a One-Way System. However, the range and 
value of the services that could be provided are dramatically increased. 
Such a system could not be implemented In the near term because of the 
time •consuming requirements for development of hardware, software, 
and program content. More exact plans for implementation would depend 
upon the outcome of experiments, demonstrations and market surveys of 
the programming and services that might be provided. MITRE recemmends 
that the Electronic Information Handling experiments, demonstrations 
and market surveys be initiated in parallel with, or as soon as pos- 
sible after, the Subscriber Response experiments. 

The introduction of cable systems into urban centers throughout 
the country will require dedicated work by municipal officials. This 
report identifies some of the major Issues and presents alternatives 
in terms of the functional, technical, financial and total system 
options available. 



ix 



9 



TABLE OF CONTENTS 

Page 

LIST OF FIGURES xvi 

LIST OF TABLES xviii 

SECTION T - WIRING THE NATION* S CITIES I-l 

THE CONTEXT OF THE REPORT I-l 

PROBLEMS FACING URBAN GOVERNMENTS 1-3 

PROGRAMMING AND SERVICES— THE KEY TO URBAN CABLE 1-7 

WHO WILL WANT WHAT? 1-9 

SYSTEM HIGHLIGHTS I-H 

PROBLEMS AND ISSUES OF OWNERSHIP 1-15 

SECTION II - SUMMARY OF THE WASHINGTON CABLE SYSTEM II-l 

BACKGROUND I I-l 

CHARACTERISTICS OF WASHINGTON, D. C. (APPENDIX A) II-2 

PROGRAMMING AND SERVICES (SECTION III) II-3 

SYSTEM DESIGN II-A 

The Telecasting Net 11-16 

Point-to-Point Net 11-18 

Implementation of the System 11-19 

TECHNICAL ALTERNATIVES (APPENDIX B) 11-21 

Headends II-2A 

Distribution 11-26 

Terminals 11-27 

Premium TV and Private Modes 11-28 

The MITRE Digital Communications Cable System 11-29 

Special Services 11-30 

DEMAND ANALYSES (SECTION V) 11-30 

FINANCIAL ANALYSES (SECTION VI) 11-36 

sensitivity analyses (section VII) II-A3 

DEMONSTRATIONS OF PROGRAMMING AND 

SERVICES (SECTION VIII) 11-52 

Community Programming 11-52 

Subscriber-Response 11-53 

Electronic Information-Handling System II-5A 

Special Services 11-55 

Point-to-Point Networks 11-56 

SECTION III - PROGRAMMING AND SERVICES Ill-i 

INTRODUCTION III-l 

NEEDS AND OPPORTUNITIES III-l 



xi 



TABLE OF CONTENTS (Continued) Page 

SECTION III - PROGRAMMING AND SERVICES (Continued) 

ONF MY SERVICES I II- 10 

Limited One-Way III-IO 

Full One-Way I I 1-31 

TWO-WAY SERVICES I I 1-34 

Subscriber-Response I I I- 35 

Electronic Information-Handling III-42 

SPECIAL SERVICES III-47 

FULL TWO-WAY SERVICES II 1-49 

POINT-TO-POINT SERVICES I 11-50 

A WORD OF CAUTION I I 1-61 

SUMMARY 111-64 

SECTION IV - A SYSTEM DESIGN iv-1 

THE TELECASTING NET IV-2 

Master Headend and Subheadends IV-2 

Master Headend and Subheadend Interconnections IV-7 

Leased Microwave for Relaying Distant 
Imported Signals I\-8 

Distribution lV-9 

Terminals IV-11 

INITIAL POINT- TO-POIWT NETS 

SIGNAL QUALITY DESIGN OBJECTIVES lv-15 

MAINTENANCE IV- 18 

IMPLFMENTATION SCHEDULE IV-18 

CHANNEL ASSIGNMENTS FOR THE TELECASTING NET IV-20 

CHANNEL ASSIGNMENTS FOR THE POINT-TO-POINT NETS IV-29 

SECTION V - demand ANALYSES V-1 

INTRODUCTION V-1 

REGRESSION ANALYSIS METHODS V-2 

OTHER PREVIOUS SURVEYS OF DEMAND V-8 

WASHINGTON MARKET SURVEY V-11 

SMALL SCALE M\RKET TEST METHOD V-21 



TABLE OF CONTENTS (Continued) Page 



SECTION V - DEMAND ANALYSED (Continued) 

SUBSCRIBER RESPONSE OR POLLING V-23 

POTENTIAL DEMAND FOR TELECASTING SERVICES V-26 

One-Way Services V-27 

Subscriber-Response V-27 

Electronic Information-Handling Services V-32 

SECTION VI - FINANCIAL ANALYSES VI-1 

SYSTEM DESIGN ASSUMPTIONS VI-3 

One-Way System VI-3 

Subscriber Response (SR) System VI-6 

Electronic Information-Kanaling (EIH) System VI-8 

SYSTEM COST ASSUMPTIONS VI-10 

COST VERSUS CHANNEL CAPACITY VI-13 

SYSTEM REVENUE ASSUMPTIONS VI-15 

MEASURES OF ECONOMIC VIABILITY VI-18 

SUBSCRIBER RATES VI-21 

RESULTS OF FINANCIAL ANALYSES VI- 31 

COMPARISON OF ALTERNATIVE SYSTEMS VI-A3 

SECTION VII - SENSITIVITY ANALYSES VII-1 

INTRODUCTION VII-1 

FI NANCI AL FACTORS VII-1 

Debt-to-Equity Ratio VII-1 

Interest Rates VII-1 

SYSTEM DESIGN FACTORS VII-2 

Growth Curve VII-2 

Underground Construction Costs VII-3 

Studio Costs VII-3 

Other Programming Costs VII-A 

Operating and Maintenance Costs VII-5 

Subscriber Response Terminal, Capital Costs VII-5 

Electronic Information-Handling (EIH) Terminal, 

Capital Costs VII-6 

Installation Fee VII-6 

Penetration vs. Subscriber Fee VII-7 

Leased Channel Rates, Telecasting Net VII-9 

Leased Channel Rates, Point-to-Point Net VII-9 

Advertising Rates VII-10 

Rates for Utility and Maintenance Services VII-11 

Market Value VII-11 

ORGANIZATIONAL FACTORS VII-11 

DISCUSSION OF RESULTS VII-25 



xiii 



TABLE OF CONTENTS (Continued) 

SECTION VIII - DEMONSTRATIONS 

INTRODUCTION 
TECHNICAL IMPLEMENTATION 
INSTITUTIONAL IMPLEMENTATION 
ONE-WAY SERVICES DEMONSTRATION 
Local Community Programming 
SUBSCRIBER-RESPONSE SERVICES DEMONSTRATION 
Subscriber Polling and Automatic Sensor 
Interrogation 

ELECTRONIC INFORMATION HANDLING SERVICES 
j.>£MONSTRATION 

Interactive Educational Television 
SPECIAL SERVICES DEMONSTRATION 

Automatic Vehicle Monitoring (AVM) 
POINT-TO-POINT SERVICES DEMONSTRATION 
Health Care Delivery 

APPENDIX A - C:iARACTERISTICS OF WASHINGTON, I. C. 
INTRODUCTION 

OVERVIEW OF WASHINGTON, D. C. 

COMPARISON CF WASHINGTON, D. C. TO OTHER 
MAJOR U. S. CITIES 
SERVICE AREA SYSTEM 

APPENDIX B - TECHNICAL UTERNATIVES 
INTRODUCTION 

SYSTEMS FOR CONVENTIONAL ONE-WAY SERVICES 
Headend for Limited One-Way System 
Interconnections for Limited One-Way System 
Distribution for Limited One-Way Syotem 
Cables for Limited One-Way System 
Amplifiers for Limited One-Way System 
Subscriber Terminals for Limited One-Way 
System 

SYSTEMS FOR FULL ONE-WAY SERVICES 
Terminals for Full One-Way 
System — Frame-Stoppe rs 
Headend for Full One-Way System 
Distribution for Full One-Way System 
Facsimile - A Special Note 
Examples of Terminal Hardware for One-Way 
Systems 



VIII-1 
VIII-A 
VIII-6 
VIII- 7 
VIII-7 
VIII-10 

VIII-10 

VIII-16 
VIII-16 
VIII-22 
VIII-22 
VIII-27 
VIII-2 7 

A-1 

A-1 

A-1 

A-3 

A-7 

B-7 

B-1 

B-6 

B-6 

B-8 

B-11 

B-11 

B-12 

B-16 
B-1 7 

B-1 7 
B-20 
B-20 
B-21 

B-22 



xlv 



TABLE OF CONTENTS (Concluded) Page 

APPENDIX B - TECHNICAL ALTERNATIVES (Continued) 

SYSTEM FOR LIMITED TWO-WAY SERVICES B-25 

Headend for Subscriber Response Services B-25 

Distribution for Subscriber Response Services B-28 

Terminals for Subscriber Response Services B-32 

Automatic Sensor Interrogation Services B-37 

Implications of Terminals Upon Distribution 
for Subscriber Response Services B-39 

Headend for Electronic Information-Handling B-40 

Distribution for Electronic Information- 
Handling B-40 

Terminals for Electronic Information-Handling B-40 

Terminals - Private Modes and Premium TV B-41 

SYSTEMS FOR FULL TWO-WAY SERVICES 

SYSTEMS FOR POINT-TO-POINT SERVICES B-49 

The Future B-51 

SPECIAL APPLICATIONS B-52 

The MITRE Digital Cable Communication System B-52 

Traffic Control B-54 

Automatic Vehicle Monitoring B-59 

A Proposed AVM System B-60 

Multiplex Costs B-63 

Summary of Cost Savings B-63 

AVM - Cellular Communications B-6A 

APPENDIX C - PROBLEMS OF CABLE SYSTEM OWNERSHIP C-1 

INTRODUCTION C-1 

CABLE ISSUES AND CITIZEN ACTION C-2 

PATTERNS OF INDUSTRY GROWTH C-11 

THE COMMON CARRIER ISSUE C-17 

INVOLVEMENT OF MINORITIES C-23 

MUNICIPAL OWNERSHIP C-2 7 

APPENDIX D - LIST OF INTERVIEWEES D-1 




XV 



LIST OF FIGURES 



Figure Number 


Page 


II- 1 


Washington, D.C. Service Areas and Master 




and Local Studio Locations 


11-15 


II-2 


Telecasting and Point-To-Point Nets 


11-17 


II-3 


Milestone Chart for WCS Services 


11-20 


II-4 


Implementation Plan for WCS System 


11-20 


n-5 


Three Types of Subscriber Terminals 


11-23 


II-6 


Hierarchy of Cable Television Systems 


11-25 


II-7 


Relationship of Expected Final Penetration to 






Monthly Subscriber Fee for Base Cases of Service 


11-33 


II-8 


Revenues, Expenditures and Surplus VS. Penetration 






for Case of All One-Way Pius Two-Way Services 


11-43 


II-9 


Comparison of Internal Rate- of-Re turn on Equity 






For Three Base Case Systems 


11-44 


IV- 1 


Utilization of Telecasting and Point-To-Point Net 


lV-3 


IV- 2 


Implementation Flan for WCS System 


lV-5 


IV-3 


Milestone Chart for WCS Services 


lV-5 


IV-4 


Television Allocations Study Organization (TASO) 
Picture Ratings as a Function of Slgnal-To-Nolse 






Ratio 


IV- 17 


IV-5 


Signal Contour Map 


lV-25 


V-6 


M 


lV-25 


IV-7 


ft 


lV-25 


IV-8 


If 


lV-25 


IV-9 


II 


lV-26 


IV-10 


II 


IV- ■’.6 


IV- 11 


II 


lV-16 


IV- 12 


If 


lV-26 


IV-13 


II 


lV-27 


IV- 14 


II 


lV-27 


V-1 


Howard University Survey Parameters 


V-13 


V-2 


Distribution of Total Subscriber Fee for Four 






1-Way and Four 2-Way Services 


V-17 


V-3 


Relationship of Expected Final Penetration to Monthly 






Subscriber Fee For Various Combinations of Service 


V-19 


V-4 


Comparison of Park's Model and Hov7ard Survey for 






Washington, D.C. 


V-20 


V-5 


Relationship of Expected Final Penetration to Monthly 






Subscriber Fee for EIH Services 


V-25 


VI-1 


Overview of Financial Analysis Procedure 


VI- 2 


VI-2 


Total Capital Cost for Two-Way Distributioi System 
(With Set-Top Converters) Versus Number of Channels 






Provided 


Vl-14 


VI-3 


Revenues as a Function of Penetration for Various 






Combinations of Services 


Vl-23 


VI-4 


Revenues, Expenditures and Surplus vs Penetration 





For Case of All One-Way Services 



xvi 



.r r: 



VI-27 



Figure Number 
VI- 5 

VI-6 



VI- 7 



VI-8 

VI-9 

VIII- 1 

VIII-2 

VIII-3 

VIII-4 

VIII-5 

B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

B-7 

B-8 

B-9 

B-10 

B-11 

B-12 

B-13 

B-14 

B-15 

B-16 

B-17 

B-18 



LIST OF FIGURES (Concluded) 



Revenues, Expenditures and Surplus vs Penetration 
For Case of Favorite Single One-Way Service 
Revenues, Expenditures and Surplus vs Penetration 
For Case of All One-Way Plus Two-Way Subscriber 
Response Services 

Revenues, Expenditure and Surplus vs Penetration 
For Case of Favorite Single One-Way Plus Favorite 
Single Two-Way Subscriber Response Service 
Comparison of Internal Rate-Of -Return on Equity 
For Three Base Case Systems 
Comparison of Internal Rate-Of-Return on Investment 
For Three Base Case Systems 
Demonstration of Combined Subscriber Response 
and Automatic Sensor Interrogation System 
Interactive Educational Television 
Automatic Vehicle Monitoring (AVM) Demonstration 
System 

Health Care Delivery Demonstration System 
Program For Typical Demonstrations on WCS 

Hierarchy of Cable Television Systems 
Regular TV 
TV Plus Converter 
Dual Cable 

Privately Addressed Channels (For Doctors, 

Special Programs, Etc.) 

Full One-Way Services 

Block Diagram — Subscriber Response System, Head End 

Frequency Multiplexing Schemes for IVo-Way Transmission 

Illustrative Distribution Layout 

Subscriber Terminal Block Diagram 

System for Channel Selection and Address Gating 

Universal Terminal 

Details of Subscriber-Response Unit 

Telecommunications Services Provided by CATV Systems 

Traffic Control System Layout 

Illustrative Connection of Cable and Traffic Control 
AVM and Traffic Light Control 
AVM Using Cellular Communications 



xvii 






VI-28 



VI-29 



VI-30 

VI-48 

VI-49 

VIII- 14 
VIII-20 

VIII-25 
VIII-30 
VIII-3 2 

B-2 
B-2 3 
B-2 3 
B-2 3 



B-24 
B-24 
B-26 
B-29 
B-31 
B-33 
B-44 
B-4 7 
B-47 
B-5 3 
B-5 6 
B-5 8 
B-61 
B-65 



IG 



LIST OF TABLES 



Table Number 

II- 1 Potential Services II-8 

II-2 Illustrative Overview Relating Telecommunications 

Services to the City II-9 

II- 3 Reconnended Channel Allocations for WCS 

Telecasting System 11-22 

II-A Estimated Penetration for WCS Telecasting Net 
as a Function of Subscriber Fee and Level of 
Services 11-35 

II-5 Sunnnary of Basic One-Way System 11-37 

II-6 Summary of Basic Subscriber Response (SR) System 11-38 

II-7 Summary of Basic Electronic Information-Handling 

(EIH) System 11-39 

II-8 Summary Comparison of the Base Case Systems II-AO 

II-9 Sensitivity Analyses - Two-Way Subscriber Response 

System II-A6 

II-IO Basic Values for Parameters Used in Base Case for 

Two-Way Subscriber-Response Systems II-A7 

II-ll Basic Values for Parameters Used in Base Case for 

Electronic Information-Handling Systems 11-48 

11-12 Sensitivity Analyses - Electronic Information- 

Handling Systems 11-49 

III-l Index of Services III-2 

III-2 Suggested Programming - Bedford-Stuyvesant III-7 

III-3 Local Origination Prograianing on Canadian Systems III- 14 

IV-1 Capital Costs of Alternative WCS Transoort Systems IV-7 

IV-2 Point-To-Point Nets IV- 13 

IV-3 Preliminary Estimate of Traffic Flow (Per Cent) IV-14 

IV-4 Technical Specifications IV-16 

IV-5 Possible Channfel Allocations For WCS Telecasting 

System IV-21 

IV-6 Off-The-Air Broadcast Signals IV-23 

IV-7 Candidate Signals for Distant Importation IV-23 

IV-8 Possible Channel Assignments for Point-To-Point 

Nets (14 Two-Way Channels Per Cablet 2-Way Video) IV- 24 

V-1 Expected Cable Penetration in Top-100 Markets: Some 

Hypothetical Examples V-6 

V-2 Penetration and Subscriber Fees for Representative 

Existing Cable Systems in the Top 25 Markets V-8 

V-3 Brief Descriptions of Potential Home Information 

Services and Estimated Distribution of Market Size V-9 

V-4 Market Survey Questions on Services V-14 

V-5 Potential Subscribers to Wideband Cable Services 

Results of Howard University Survey V-16 

V-6 Reston/Dayton Demonstration Surveys V-24 

V-7 Estimated Penetration for WCS Telecasting Net as a 

Function of Subscriber Fee and Level of Service V-28 



xviii 



LIST OF TABLES (Concluded) 



Table Number 
VI- 1 
VI-2 

VI-3 

VI-4 

VI-5 

VI- 6 

VI- 7 
VI- 8 

VI-9 

VI- 10 
Vl-il 

VI- 1.2 

VI-13 

VI- 14 
VII- 1 

VII-2 

VII-3 

VII-4 

711-5 

VII-6 



A-1 

A-2 

B-1 

B-2 

B-3 

B-4 

B-5 



Summary of Basic One-Way System 
Summary of Basic Two-Way Subscriber Response 
(SR) System 

Summary of Basic Two-Way Electronic Information 
Handling (EIH) System 

Projected lOth Year WCS Revenues and Expenditures 
For All One-Way 

Capital Expenditures for the One-Way System 
($Millioiis) 

Operating Statement for the One-Way System 
($Millions) 

Cash Flow For the One-Way System ($Millions) 

Capital Expenditures for the Subscriber Response 
System ($Mil lions) 

Operating Statement for the Subscriber Response 
Systems ($Mil lions) 

Cash Flow for the Subscriber Response 
Capital Expenditures for the Electronic Information 
Handling System ($Mllllons) 

Operating Statement for the Electronic Information 
Handling System ($Mlllions) 

Cash Flow for the Electronic Information Handling 
System ($Mil lions) 

Sumnary Comparison of the Base Case Systems 
Basic Values for Parameters Used In Base Case 
For One-Way Systems 

Sensitivity Analysis - One-Way Systems 
Basic Values for Parameters Used in Base Case 
For Two-Way Subscriber Response Systems 
Sensitivity Analyses - IWo-Way Subscriber Response 
Systems 

Basic Values for Parameters Used in Base Case 
For Electronic Information Handling Systems 
Sensitivity Analyses - Electronic Information- 
Handling Systems 

Indicators for 13 Urban Areas (Central City only) 
Selected Statistical Description of Washington, D.C. 
Terminal and Computer Costs Used in Financial 
Analysis 

Cable Losses and Costs 
Sumnary of Two-Way Equipment 
Sumnary and Comparison of Services 
Sumnary of Premium TV System Developments 



xix 



Page 

VI-4 

VI- 7 

VI- 9 

VI-25 

VI-32 

VI- 3 3 
VI-34 

VI-35 

VI-36 

VI-37 

VX-38 

VI-39 

VI-40 

VI-44 

VII- 16 
VII- 17 

VII- 19 

VII- 20 

VII-22 

VII-23 



A-4 
A- 10 

B-5 

H-9 

B-35 

B-36 

B-43 



SECTION I 



WIRING THE NATION *S CITIES 
THE CONTEXT OF THE REPORT 

Community Antenna Television (CATV) originated in the mountainous 
areas of Pennsylvania and Oregon in the late 1940s, for the limited 
purpose of providing more and better quality off-the-air TV broadcast 
signals for the smaller towns and conmunities of those areas. The 
CATV industry has grown rapidly, but most of this growth has occurred 
outside major metropolitan areas, and until now the retransmission of 
over-the-air broadcast signals has remained the principal function of 
cable systems. Cable's ability to perform a far broader range of 
functions is recognized, but these added functions have not yet been 
put to the twin tests of social usefulness and financial viability. 
During the present decade, however, it is expected that cable systems 
will be franchised and built to provide a wide variety of new types 
of telecommunications services in many major cities and metro- 
politan areas. When urban centers are cabled and interconnections 
among urban cable systems have been established by satellite and 
microwave links, the wired nation will become a reality. 

Metropolitan centers differ in Important ways from the less 
urbanized settings where cable originally grew and prospered. These 
differences Include: 

. the existence of competing, high-quality off-the-air TV 
broadcast signals; 
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. the greater diversity of the characteristics and needs of 
urban populations; 

. the existence within cities of a variety of communities of 
interest, many of substantial size, many having populations 
greater than the entire population of towns and communities 
in which most cable systems have thus far been built; 

. the wide range of business, governmental, social, civic, cul- 
tural, health, and educational activities in urban centers; 

. the scale and complexity of growing urban needs in such fields 
as public safety, health services, employment, transportation, 
education, delivery of government services, communications 
between and among citizens, and communication between citizens 
and government; 

. the likelihood of far heavier demand for cable channels, for 
specialized programming, and for sophisticated services such 
as two-way coin;.Lini cations and data transmission. 

A new generation of cable systems will be developed in response 
to these characteristics. These new systems will have an impact on 
the way in which many municipal services will be delivered and on 
many features of urban society and urban life. These new systems 
will differ in many basic respects from those in operation today. 

First, they will have more capacity, flexibility^ and technical 
sophistication . Urban cable systems must be able to transmit a large 
number of channels, if future options are not to be foreclosed by tech- 
nical limitations. 

Second, they will deliver many more types of programs and services 
than cable systems deliver today . Most of these programs and services 
do not yet exist, or have, as yet, been the subject of only limited 
experiments. Entire new categories of uses will therefore have to be 
demonstrated and tested. Ones that are found successful will be added 
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to the inventory of functions that broadband communications will per- 
form in our society. 

Third, the economics of building and operating these communications 
superhighways will bear little resemblance to the economics of building 
and operating the type of cable system functioning in most U. S. corn*? 
munitles today . On one hand, the cost of cable installation in urban 
centers is far higher than for smaller comnunltles , and additional 
costs are incurred in providing special terminal equipment to sub- 
scribers to enable them to receive sophisticated types of cable ser- 
vices. On the other hand, population densltie>i are higher, offering 
more potential subscribers per mile of cable laid. Economies of scale 
in construction and operation can also be achieved in metropolitan 
centers. New kinds of cable services V7lll require new kinds and 
sources of funding, and new management concepts. 

The impact of this new form of communications must be foreseen 
and provided for. Commercial activity, municipal services, education, 
law enforcement, health care delivery, and possibly even traffic 
control operations can all be supported in important ways by the 
Improved communications that cable will provide. Appropriate plan- 
ning must be initiated in time to make the organizational and pro- 
cedural adjustments needed to take advantage of the new possibilities. 
PROBLEMS FACING URBAN GOVERNMENTS 

A number of problems and issues in cable communications are not 
primarily the responsibility of city governments and must be settled 
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either through national legislation or through actions of federal 
regulatory bodies. For example, the coming of cable raises important 
questions about copyright payments that may be due to ovners of broad- 
cast programming picked up by cable systems and transmitted to 
subscribers. It is generally recognized that the problem can be 
settled only by Federal legislation, and at the time of writing of 
this report various proposals are being studied by the Senate Committee 
on Copyright, as part of a comprehensive revision of the Copyright Law 
of 1909.^ 

Another problem whose solution lies largely or wholly beyond the 

jurisdiction of cities is the Interface and conflict between the cable 

industry and the broadcast industry. The cable regulations issued by 

2 

the Federal Communications Commission on February 3, 1972, deal with 
this problem in great detail and represent an attempt to open up a 



For a brief discussion of the copyright issue, see Sloan Commission 
on Cable Communications, On the Cable: The Television of Abundance , 

New York: McGraw Hill, 1971, pp. 51-58. For a more extended treat- 

ment see Leonard Ross, "The Copyright Question in CATV", Paper 
Prepared for the Sloan Commission on Cable Communications, April 1971. 
The cable copyright controversy is, in turn, one aspect of the growing 
issue of the relationship of traditional copyright laws and concepts 
to new electronic technologies. An important recent casf» is Williams 
& Wilkins Company vs. United State3 , U. S. Court of Claims No. 73-68, 
Report of Commissioner to the Court, February 16, 1972. For some 
innovative suggestions, see National Education Association, Memorandum 
to the Task Force on Computers, Information Systems, and New Technology 
of the Ad Hoc Committee on Copyriglil Law Revision, 7 pp., mimeographed, 
December 21, 1971. 

2 

Code of Federal Regulations , Title 47, Chapter 1, Part 76 - Cable 
Television Service. See also FCC 72-108, Dockets Nos. 18397, 18397-A, 
18373, 18416, 18892, and 18894. Reported in Federal Register, Vol. 37, 
No. 30, February 12, 1972. 
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number of major markets to cable while providing the broadcasting 
industry with a measure of protection against the adverse economic 
impact that the introduction of cable to these markets might bring. 

There are, however, a large number of other areas in which the 
primary powers of decision lie with municipalities. A large share of 
the responsibility for assuring that cable's benefits will be realized 
in urban centers has fallen upon city, county and municipal government 
officials, who set the conditions for franchising cable systems in 
their jurisdictions. Mayors, city councilman, local public utility 
commissioners, attorneys, and the staffs of the many agencies responsible 
for administering public services, have all devoted immense amounts of 
time to the problems of cable franchising. But they have often found 
that the crucial decisions require detaile ’ hnical information and 
knowledge that they do not possess and do not have the facilities and 
expertise to develop. A number of cities have turned to foundations 
and research firms for help. 

In Aprils 197.1 ^ The John and Mary R. Markle Foundation commis- 
sioned this study *f broadband cable systems for urban centers. The 
study attempts to deal in practical terms, and as fully as present 
knowledge will permit, with key questions confronting major cities in 
connection with the design, implementation, and use of urban cable 
systems. These questions, and the Sections of this report that deal with 
them, can be summarized as follows: 

What are the characteristics of an urban center, such as 
Washington, D, C, , that have a bearing on the design and uses 
of a cable system that serves the city? (Appendix A) 
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. To what needs of urban centers can cable's potential uses be 
applied, and what kinds of programming and services should a 
cable system be able to deliver in urban centers, in order to 
respond to these needs? (Section 111) 

. What kind of a system should be built to deliver such program- 
ming and services? How should it be planned and installed? 
(Section IV) 

, What components are available for building such a system and 
what new components need to be developed? (Appendix B) 

, Who will be interested in receiving what kinds of programming 
and services, and how much will they be willing to pay for 
them? (Section V) 

. How much will the system cost? What will be the expected 
return on the money that will be invested in the system? 
(Section VI) 

, What impact could current uncertainties in the financing, 
design, operation and management of the system have on the 
system's economic viability? (Section VII) 

. What types of demonstrations, cost-benefit analyses, and market 
surveys of new programming and services might help potential 
investors to resolve these uncertainties? (Section VIII) 

Underlying these questions is the central issue in the building 

and operation of urban cable systems: 

Can a broadband urban communications system be 

designed that combines xb i.- c mounts and varieties of 

new programming and services, moderate t.ubacrlber fees , 

participation by most households and offices, and 

system profxcablllty ? 

The study was conducted by focusing on Washington, D. C., the 
nation's ninth largest TV market. It is expected that the quantita- 
tive data, mathematical models, system design and characteristics. 
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and thR financial analyses of costs, revenues and returns-on invest- 
ment, developed for the analyses of the preliminary design of a 
Washington Cable System, will provide general guidance for the 
introduction of cable systems into most other urban centers. 

PROGRAWaNG AND SE31VICES— THE KEY TO URBAN CABLE 

This study has Indicated th t urban cable systems can combine 
profitability with: 

. a broad range of new programming and services; 

, widespread utilization of these programs and services by many 
elements of the city; 

. fle;^lbllity to meet a wide range of needs of both the public 
and specialized users; 

. moderate subscribers' fees for general programming and services; 

. moderate charges for use of the system's transmission facilities 
for special services; and 

. financial support from system revenues for the development of 
new progranmlng and services. 

The system design has evolved from comprehensive studies of the 
needs of the total community, available cable technology, the cost of 
producing various kinds of programs and services, the willingness of 
subscribers to pay for these programs and services, the revenues that 
might be derived from a variety of sources, and the economics of 
building and operating an urban cable system to deliver these programs 
and services under various conditions and assumptions. There has 
already been much discussion of these problems, but MITRE believes 
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that this is the first study that explores the many important facets 
of alternative types and levels of service as well as their inter- 
relationship with an overall urban cable system design. 

An important conclusion of the study should be stated at the 
outset. The study affirms that the success of cable in Washington 
and other cities depends, to a high degree, on an adequate identifica- 
tion, development, demonstration, and market testing of a sufficient 
variety of new programming and services to insure its popularity with 
both the people and the many groups and organizations involved in the 
activities of the city. 

A majority of cable systems operating today deliver a maximum of 
twelve channels of one-way service. New cable rules and regulations 
issued by FCC in February 1972 require cable systems in the top-100 
markets to provide a minimum capacity of twenty channels. The rules 
also require cable systems in the fnn xOO markets to provide a two-way 
signal, distribution system capability, although the provision of two- 
wa> terminals and services is not mandated at this time. 

Most systems today, of whatever capacity, carry a selection of 
retransmitued local and distant broadcast signals as their principal 
offering to subscribers. Additional programming offered by some 
systems usually consists of a channel for local program origination, 
one or more ‘‘mechanical” channels providing a view of a clock, weather 
information, informational placards, and/or a view of a news or stock 
ticker . 
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This combination of services has proved highly attractive in 
small towns with inferior over-the-air reception. But its attractive- 
ness is far less certain in urban centers, where over-the-air reception 
of a number of TV channels is often excellent, and where residents 
have relatively easy access to many other kinds of informational, 
e ducat ional , cultural , and recreat ional act ivit ies that compete 
with TV for the viewers' time and interest. At the same time, 
urban centers have many important communications needs that can not 
be met by either over-the-air broadcasting or limited forms of 
cable service, but that could be met by broadband cable systems with 
greater capacity, greater flexibility, and greater potential for 
delivering programming and services. 

WHO WILL want what? 

To date cable systems have had some limited experience with 
community programming over local origination channels. But apart 
from that, the potential of cable to expand the uses of television 
in our society remains almost entirely untested and undeveloped. 

Equally undeveloped are many non-visual uses of broadband corrmunica- 
tions systems, including data communications for business and 
government, automatic meter reading, subscriber preference polling, 
fire and burglar alarm services for homes, shopping and banking by 
cable, and facsimile printout of books, newspapers, and reading 
material, both in offices and in the home. 
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To determine the market for various possible programs and 
services In Washington, MITRE commissioned the Hov'ard University 
School of Business and Public Administration to conduct a consumer 
survey In the District of Columbia to measure both the general 
degree of public Interest In various categories of programs and 
services and how much potential subscribers to the WCS would be 
willing to pay for them. 

The results of this survey strongly confirm the supposition 
that a system offering only traditional cable services could not 
expect financial success In a city like Washington. Even at subscrlbei 
fees substantially lower than those charged by most cable companies, 
only a fourth of all households might be expected to subscribe. Not 
enough revenues would be generated under these conditions to make 
expensive urban systems financially viable. 

On the other hand, the survey Indicated that the system could 
become economically viable If It offered movies or coverage of certain 
sports events, or If some Imaginative two-way services were offered. 

The Washington system has therefore been designed on the fundamental 
premise that Its principal sales appeal and Its economic success 
will not be based on the retransmission of broadcast TV signals alone 
It Is perhaps the first urban cable system In the country to be 
designed on this premise. 



as 



I- 10 



MLTRE believes that the real future of cable in urban areas lies 



with this type of comprehensive system, and that bold steps should be 
taken no\' to bring it into being. In the case of the Washington Cable 
System, these steps would Include the creation and operation of nine 
cablecasting studios throughout the city, and strong financing for 
development, demonstration, and market testing of many new kinds of 
programming and services particularly during the first four years in 
which the system is being built. 

Types of programming and services that survive the early demon- 
stration and market testing phase would be Incorporated into the 
system's standard offerings. When construction is completed at the 
end of the fifth year, the system would dedicate a portion of its 
revenues for financing new programming and services. 

SYSTEM iITGHLIGHTS 

The system designed by MITRE for Washington differs in nvny 
respects from the type of cable system that has thus far been franchised 
and built ' most communities. Most of these differences stem from 
the differen es in the types of services that the system is designed 
to deliver, as has just been discussed. Several other differences 
should be brought to the reader's attention before the details of the 
system are discussed. 

(1) Two Nets Instead of One . The Washington Cable System would 

actually consist of two overlapping systems, called the public or 

'^telecasting" net and the point-to-point nets. The telecasting net 

would be the one to which Individual households would subscribe, just 
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as they would subscribe to any cable system. It would be built to 
handle evolutionary growth in the types and volumes of services that 
would be provided without the necessity of changing or rebuilding the 
distribution net. 

The telecasting net would be a dual-cable facility, with one 
cable being activated initially for the delivery of One-Vlay Services . 
After several years the second cable would be activated for the 
delivery of two-way Subscriber Response Services . These would involve 
certain types of interaction between subscribers and the source of 
the programning. A third level of capiability, Electronic Information 
Handling Services , which would give subscribers direct individual 
access to output from high-capacity computers, would be added as new 
types of terminals become available and as program materials for this 
mode of transmission are developed and their usefulness and market- 
ability are tested. Types of services that :orld be delivered in each 
category are listed in Table II-2 ; summary descriptions of the system 
and the services it would offer appear in Section II; and detailed 
descriptions are given in the balance of the Report. 

In addition to the telecasting net there would be four point-to- 
point nets, one each for interconnecting Federal offices, municipal 
offices, business and commercial users, and educational v sti tutions . 
These nets would provide approximately equal channel capacity in both 
directions, since transmissions might originate from any point in a 
net to any other. The telecasting nets and the point-to-point nets 
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would be interconnected, so that material originating anywhere on 
the point-to-point net could be transmitted over part or all of the 
telecasting net if and when desired, and vice versa, 

MITRE recommends that every malor city consider the usefulness 
and economics of such overlapping cable nets, along the lines described 
in this Report . They give the system the capacity and flexibility 
that will be needed to meet future requirements for broadband com- 
munications in urban centers, and a stronger long-term financial base. 

(2) Large Amounts of Service for Moderate Fees . The Washington 
system would be a dual-cable facility. Subscribers would have the 
option of subscribing to one or both cables. Subscription to the 
first cable only would cost $3.50 per month. For this fee subscribers 
would receive up to thirty channels of one-way services, for substan- 
tially lees than the $5-to-$6 per month now charged by cable systems 
offering no more than 12 channels of service. 

For $6.50 — just slightly more than ^he average fee being charged 
by cable systems today — the subscriber would receive additional special 
one-way programming and two-way subscriber-response programming and 
services . 

For an additional fee of between $15.50 and $8.50 per month, 
no more than many or most families pay for telephone service, the 
subscriber could obtain a variety of sophisticated services, referred 
to in this report as Electronic Information-Handling Services. 
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It should be noted that these moderate fees stem from a style 
of fiscal management that seeks and expects profitable operation but 
does not seek either the highest possible profit or the earliest pos- 
sible returns on capital Investment. The Howard University market 
survey conducted In connection with this study Indicates that a 
sensitive relationship exists between the level of subscriber's fees 
and the resulting number of subscribers. The study found that a cable 
system could be operated more profitably by charging higher fees, but 
such a policy would lower the percentage of households that would 
subscribe. These relationships among subscriber's fees, penetration, 
and return on Investment, obviously pose Important policy decisions 
for municipal governments. 

Other characteristics that would be part of the Washington Cable 
System design would Include: the creation and operation of neighbor- 

hood cablecasting studios; reinvestment of system profits In the 
demonstration and testing of new programnlng and services, some of 
which might prove to be socially valuable although they would not 
generate profits; Investment of large sums from revenues In program- 
ming, and assistance to communities and citizen groups In developing 
programming and services that will be responsive to their needs; and 
Investment In two-way terminals, to be provided without charge to all 
subscribers wishing to have these services when they are provided by 
the system. 



3Z 



1-14 



It v'ould of course be possible to provide far less financial 
support for these purposes, and to apply the Income thus freed to 
debt retirement and/or distribution of profits. The Issue again 
becomes one of the goals that the city wishes to achieve through the 
franchising and Introduction of cable conmiunlcatlons. 

PROBLEMS AND ISSUES OF OSniERSHIP 

This report describes wbat Is fundamentally a single system for 
the entire city. It Is designed to reflect such advantages of unified 
planning as operational economy and technological efficiency. The 
basic plan for the system envisages that It would be operat id under 
a single management structure, with community needs being met through 
the use of nine separate cablecasting hubs with studio facilities at 
each hub, and leased channels for public access. 

Additional features of a city-wide system under unified manage- 
ment Include: 

. Simplified coordination of city-wide cablecasting programming 
and schedules from a master headend. 

. Sufficient system size to achieve economies of scale In procure- 
ment, and to generate substantial funds for the purchase and 
production of programming. 

. Avoidance of complex problems of Interconnection and coordination 
of channel allocations, maintenance responsibilities for both 
the systems and the Interconnecting links, and achievement of 
uniform technical specifications and levels of performance. 
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. Assurance of an equitable timetable for cable service to all 
parts of the city with uniform levels of fees and service. If 
the city is divided, some areas will be more costly to wire 
than others. If separate franchises are granted in different 
areas, these less financially attractive areas may never attract 
franchise bidders. If and when they are franchised, they may 
be forced to charge higher subscriber fees and to offer less 
service to their subscribers than cable systems in more finan- 
cially viable districts of the city. 

. Relative ease of construction and operation of a point-to-point 
net covering facilities in all areas of the city. 

It should be noted that in Washington and other major cities, 
important pressures exist for dividing the city into several geographi- 
cal areas and granting separate franchises. A number of reasons for 
doing this have been advanced, including the following; 

. Each system would require a smaller total capital investment 
than would be required for a city-wide system, and a larger 
number of parties would therefore be in a financial position 
to compete for franchises. Thus cable could become an impor- 
tant new locally-owned business in the inner city, providing 
revenues, job opportunities, and training in marketable skills 
for low-income areas and minority gro\jps.^ 

. Subdivision of the city and granting of franchises to locally 
based firms could result in cable systems that are more 
responsive to the needs of the communities in which they are 
built. By contrast, if the entire city is franchised to a 
private operator, the high cost of building a city-wide system 
in major centers would limit the viable bidders to a few of the 
largest multi-system operators. The management of such firms 
is often located in cities far distant from the city in which 
the system is to be built; the management must concern itself 
with the economic fortunes of the entire group of systems that 
it owns in widely-dispersed cities; and such management might 
therefore be remote and unresponsive to the individual problems 
of the city, and even less responsive to the individual needs 
of neighborhoods and communities within the city. 



3 

This view is strongly advocated by many black leaders. See, for 
example, Charles Tate, editor. Cable Television in the Cities: Com- 

munity Control, Public Access, and Minority Ownership . Washington, 
D. C.: The Urban Institute, 1971, pp. 2, 3, 13, 14, 16-18. 
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. Within a given city, separate franchises could be granted both 
to profit-making and non-profit management groups, and their 
performance could be compared.^ 

One problem that cities should consider if they grant separate 
franchises is the fate of the point-to-point net, which MITRE believes 
to be important for the delivery of a full range of broadband services 
in cities. The problem is complicated by the fact that the point-to- 
point net would provide many city-wide services that might not be 
immediately profitable in and of themselves. Point-to-point nets 
might therefore not be financially attractive entities to franchise 
separately , 

One solution might be to require each franchisee, in separate 
areas of the city, to build those portions of the point-to-point nets 
that would cover various facilities within his franchise area, and 
to require him to connect these portions with such portions of the 
nets in other franchised areas. This would mean the point-to-point 
nets would be under fragmented management, and the city would have to 
consider arrangements for preparation of very detailed system specifi- 
cations and control over certain vital operating decisions regarding 
the fees, management, maintenance and use of the networks. 

Another alternative uight be for the city to require that the 
point-to-point nets be operated as a separately franchised system, 
contracting for installation and use of portions of the point-to-point 

4 

This approach is advocated by the Ford Foundation. See FCC Docket 
18892, Comments of the Ford Foundation, December 7, 1970, p. 11. 
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nets to be constructed by the telecasting net franchisees. The point- 
to-point nets would then be operated as specialized common carriers 
to obviate some of the problems of operator control over the content 
of the material transmitted by the, various users. 

No matter what method is used to create the cable system, the 
cable for the point-to-point nets should be laid at the same time that 
the cable is laid for the telecasting nets in order to minimize 
installation costs. 

Among other considerations involved in separate franchising are 
the following: 

. If separate franchises are granted, detailed recjulrements for 
interconnection capability should be imposed on each franchisee. 

. One system might be designated to build a headend capable of 
signal importation, which could then serve all the systems as 
they are Implemented, thero.by spreading these costs among all 
the systems. 

. mitre’s analyses indicate that underground construction is 
three to four times as costly as stringing the equivalent 
amount of cable above the ground. Because of existing regula- 
tions, some sections of a city will normally require substantial 
amounts of underground construction. This will almost certainly 
be reflected in higher subscriber fees if such areas are fran- 
chised separately. If a number of franchises are issued. City 
Council should carefully weigh this factor. The geographical 
coverage of each franchise area should be designed to produce 
uniform subscriber fees throughout the city. 

. In any case, there is no doubt that the sections of each system 
that use aerial cable will necessarily subsidize the sections 
that require underground construction, if uniform sul jcriber 
fees are charged throughout the city. 
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In this report, the co/istruction of a city-wide system in 
Washington has been divided into five stages, each stage involving a 
different geographical sector. Tvo of these sectors would involve 
heavier underground construction than t!ie rest. The costs of build- 
ing each of these sectors have been broken out separately (see 
Section VI). Such cost breakouts could be useful if separate fran- 
chising is considered. 

Another alternative that a city may wish to consider is the 
granting of a single, city-wide franchise to a non-profit development 
corporation, or to a quasi-public body whose corporate structure, 
embodying L th profit-making and non-profit Interests, could resemble 
that of COMSAT. Sucii j franchisee could pursue management goals 
paralleling those of the city. Its management would be locally-based* 
Large amounts of responsibility for operation and programming of 
various sectors of the system could be delegated to both community- 
based profit-making firms and non-profit civic groups, while the 
franchise continues to provide a focus for decision-making, operation, 
and programming for those functions of the system that are inherently 
city-wide. General oversight could be provided by a city agency 
specifically concerned with the formulation of goals and policies in 
the field of telecommunications. An arrangement of this type could 
give wide latitude for the growth of both profit-making and non-profit 
uses of cable communications in urban centers. 
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The ownership question Involves a great many issues that are 



neither technlcil nor strictly economic. These Issues have been considered 
in the system design presented in this report, but are not appropriate 
to address in the body of the report. Appendix C, "Problems of Cable 
System Ownership", presents a more complete discussion of the issues 
involved, illustrative examples of how they are being addressed to specific 
situations, and alternative ownership strategies that should be considered 
by cities. Appendix C also identifies appropriate references for readers 
concerned with specific issues* 
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SECTION II 



SUMMARY OF THE WASHINGTON CABLE SYSTEM 

BACKGROUND 

The city of Washington, D. C. has been selected as a candidate 
site to provide a point of focus for an examination of the social 
utility, technical feasibility and economic viability of urban cable 
systems. Ir the initial stages of the program, the character and 
nature of the District were studied, using av. liable demographic, 
social and economic data. These studies served to provide the early 
indications of critical needs. Later, a series of interviews were 
held with various elements of the community to determine additional 
requirements. Finally, a projected list of future requirements was 
developed. These requirements and needs are addressed in a specific 
set of telecomnunirations programs and services developed in this 
program. 

This section of the report is intended to provide a comprehensive 
summary of the in-depth analysis and design material presented in the 
subsequent sect ions . The summary material has been sub-divided into 
the following topics: 

. Characteristics of Washington, D. C. 

. Programming & Services 
. System Design 
. Technical Alternatives 
. Demand Analyses 
. Financial Analyses 
. Sensitivity Analyses 
. Demonstrations 
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CHARACTERlsnCS OF WASHINGTON, D. C. (APPENDIX A) 

The District of Columbia hap many unlqu<: characteristics. As the 
capital and home of the Federal government of the nation, it is leading 
national and international center. Its numerous Federal buildings, 
universities, museum and galleries as well as the new Kennedy Center 
for the Performing Arts, make it a center for both culture and tourism. 
Under the existing political structure, municipal authority for the 
city and its 700,000 residents is divided among the Executive Branch, 
Congress, Federal Agencies, Mayor and the City Council. Washington as 
the central city of the ninth largest--and most rapidly growing — metro- 
politan area in the country, experiences many of the problems conmon to 
most urban areas such as violent crime, inadequate housing, decli.iing 
educational achievement, and lack of health care. 

In an effort to improve municipal planning for dealing with these 
problems. Mayor Walter Washington has established nine Service Areas 
for the administration of various public services. Under this system, 
all municipal and Federal programs are coordinat'jd through the local 
Service Area administrator. This system produces a aeries of demographic, 
social and economic indicators which are routinely collected and readily 
available for monitoring activities. Our analysis of these indicators 
reveals unique characteristics within the individual areas and accord- 
ingly, MITRE has designed a system using the Service Areas as basic 
building blocks for the Washington Cable System (WCS). 
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PROGRAJtMiNG AND SERVICES (Section III) 

The success of the system will depend, to a high degree, on an 
adequate identification, development, demonstration and market test- 
ing o:‘ a sufficient variety of new programming and services to insure 
financial viability and acceptance within the community. At present 
Washington enjoys excellent over-the-air reception from three network 
TV outlets, two Independent stations and an educational station. In 
addition, many residents are able to receive additional services from 
five nearby Baltimore TV facilities. Our studies indicate that many 
of the informational needs within the District are not being adequately 
met by existing over-the-air servlcea. The broadband cable system 
with its greater capacity, flexibility and potential permit it to 
provide a wide variety of programs and services to address specific 
needs that have been uncovered in the course of this program. Some 
of the specific user groups addressed follow: 

Inner City Residents . The largest clientele for government services 
is located in ^he inner city. Their needs are difficult to meet through 
existing media. Although low~lncome groups and minority groups rely 
predominantly on over-the-air television as a source of public service 
Information aa well as entertainment, the high cost of commercial broad- 
cast time makes television an impractical medium for extended contact 
between governmental service agencies and citizens of the inner city. 
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By contrast, a high-capacity cable system, with numerous channels 
and low transmission cost, can make cable television available for 
such communication. Programs ranging from brief "spots” to regularly 
scheduled presentations and series, can deal with such matters as: 
employment, job training, information on health care, child care, and 
health services; information on how to secure other services and 
benefits; and programs to assist consumers. In the near future it 
will be possible to personalize many of these programs and services 
through the use of two-way (interactive) communications which will 
put individuals in direct contact with the source of the programming. 

Education . Educational needs are an increasing burden on both 
the municipal budget and the budgets of individual citizens. Washing- 
ton's public school budget has steadily increased during the past 
decade while reading and math scores have declined. Institutions of 
higher education are at the breaking point in maintaining even the 
present levels of quality in the face of rising costs. There is 
general agreement that major changes will have to be made during the 
1970*s in how education is delivered, from the pre-school to the uni- 
versity level. Creative uses of instructional and educational program- 
ming are likely to emerge as one of the most important and central 
contributions that cable systems can make to urban life. This report 
includes plans for several new kinds of educational services, managed 
by a consortium of the city's universities, designed to serve a broader 
segment of the public. 
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Hea 1th Ca re . Health care is another field in which basic changes 
will have to be made in our delivery systems. Such changes will in- 
volve, for example, the introduction of methods for electronic exchange 
of patient records, remote diagnostic analyses, and both the updating 
and the continuation of the education of medical personnel, all via 
cable. Two-way video hookups which enable specialists in central 
hospitals to see, and in some instances diagnose and prescribe treat- 
ment for, patients in outlying clinics, are already being demonstrated. 
Municipally-sponsored programs on health and child care will extend 
the reach of preventive medicine into the inner city. Programmed 
information on health problems can be summoned from computers to the 
home screen by subscribers with data-entry terminals in their homes. 

The proposed Washington system includes plans to demonstrate all of 
these improved health care capabilities. 

Community Communications . cities, including Washington, suffer 

from loss of community, disruption of life patterns, and social alien- 
ation. This malaise is one causative factor in the more tangible 
problems of the city. Local and community dialog, made possible by 
cable, offers one tool that might help to at least partially rebuild 
a sense of neighborhood, community, and identity. The MITRE system 
plan gives high priority to this need by creating local studios through- 
out the city, by recommending strong financial support for programming, 
and by providing many channels for public access, some free and some on 
lease at moderate fees. 
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Public Safety . The police, courts and prisons of all out metro- 
politan areas must find better ways to handle the increasing demands 
on their resources. Examples of assistance that cable communications 
can provide to law enforcement functions include transmission of 
records including fingerprints, presentation of evidence and expert 
testimony, providing of a medium for in-service training of police, 
and transmission of educational materials to prison populations. 

Traffic can be monitored and controlled through the use of cable- 
connected traffic lights and computers. Burglar and fire alarms in 
homes and commercial establishments can be transmitted automatically 
to central monitoring stations, police cars, fire stations, and even 
to patrolmen in the emergency area, through a cable and mobile radio 
communications network, providing efficiencies in response times and 
equipment allocations. Video monitoring of fires and civil distur- 
bances can improve evaluation and central management capabilities. 

Cultural and Entertainment Programming . Large amounts of cultural 
and entertainment material never find their way onto broadcast tele- 
vision because of pressure on commercial TV outlets to offer only 
programming that will attract the largest possible audiences. Some 
material--for example, the Metropolitan Opera, or a chess tournament-- 
would have great appeal to specialized audiences. Other material, 
generated by individuals or groups within the city, is often of high 
quality, but has little chance of being seen on commercial TV. Cable 
can open up whole new avenues for television to cater to diversified 
tastes and to give artistic talent a visual outlet for expression. 
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Table II-l illustrates ways that cable telecooununications would 
address some of the needs and opportunities of Washington, D. C. , over 
the next ten years. 

The Washington system will provide five separate service options 
which are designated as follows: 

. One Way 

. Subscriber Response 

. Electronic Information-Handling Services 

. Special 

. Point-to-Point 

Table II-2 summarizes the services, capltaJ costs per subscriber 
and system components for the five service options. The following 
paragraphs summarize the services provided by each of the options. 

One Way . To receive this kind of programming, the subscriber 
will need only his home TV set and a small set-top converter so that 
he could view more than 12 channels. Tlie set-top converter will be 
provided, free of charge, to a subscriber who elects to pay a monthly 
fee for one-way programming services. In addition to the more conven- 
tional cable services outlined in Table II-2, a number of special 
programs and services can be made available on subscription or ''pay 
TV" channels, with persons, who wish to see them, paying additional 
fees. Additional equipment will be required and paid for by these 
additional fees. Subscribers will thus be able to purchase program- 
ming and serv:' 'cj for which they had an individual interest or need, 
and which could not otherwise be financially supported. Material 
shown on subscription channels could include programming that will 
appeal to individualized cultural, artistic, entertainment, and hobby 
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TABLE 11-2 

POTENTIAL SERVICES 



ONE-WAY SERVICES 

. Local Signals 
. Continuous news, time, 
weather, FM radio 
. Imported signals 
, Movies and sports 
, Local programming 
. Educational access 
. Municipal government access 
. Public information services* 
, Instructional programming 
, Health services 
. Special interest program- 
ming 

, Communications for Pay TV, 
professional channels, and 
private modes** 

SUBSCRIBER-RESPONSE SERVICES 

, Interactive entertainment 
. Interactive education 
, Preference polling 
. Catalogue shopping 
. Alarm communications 
, Communications for utility 
and maintenance services 



Capital Costs: 

^$150 per subscriber, not including 
cost of home TV set 



System components: 

, Conventional headend antennas 
and signal processors 

, One-way dual-cable distribution 
system 

. Set-top converter for use With 
dual cable in each home 



Incremental capital costs: 

*^$150 per subscriber 

Additional system components: 

. Minimal computer at headend 
. Return channels in cable 
distribution system 
, Keyboard, coupler and address 
decoder in each home 



Public information services , such as notices of community events, 
classified ads, etc., could be provided under One-Way Services, using 
mechanical originations, or under Electronic Information-Handling 
Services, using a frame-stopping terminal. 

e 

Communications for pay TV, professional channels and private 
modes could be provided by one-way leased channels, with the addition 
of either a scrambler-descrambler system or a non-standard channel 
(see Appendix B) , They could also be provided under Subscriber- 
Response Services using an address coder-decoder system. 
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TABLE ll'2 (Concluded) 



EI£CTRONIC INFORmilON-HANDLING 
SERVICES 

. Computer-aided instructions 
. Interactive entertainment 
. Social services 
. Video library 
. Individualized shopping 
and reservations 
. Banking and credit 
. Public information services 
. Pay TV, professional crhannels, 
and private modes 

SPECUL SERVICES 

, Traffic control 
. Mobile radio communications 
and automatic vehicle moni- 
toring 

. General purpose digital cou.- 
munlcatlons 

. Local distribution for special 
common-carrier services 

POINT-TO-POINT SERVICES 

. Municipal government 
. Federal government 
. Colleges and universities 
. Business and commerce 



Incremental capital costs : 

-$400 per subscriber 

Additional system components : 

. High-capacity computer at headend 
. Refresh unit (l.e., solid-state 
memory, storage tube, video disc, 
a video tape recorder) in each 
home 

Incremental capital costs : 

Vary by application 

Additional system components : 

Vary by application 

Incremental capital costs : 

Vary by application 
Additional system components ; 



Vary by application 



audiences, as well as programming for various professional groups 
such as doctors, that would provide information and material to update 
them in their professions. 

Subscriber Response . This is a form of two-way communications 
that enables the subscriber to transmit signals back to the source 
of the programming, A subscriber response terminal is required, 
with a set of buttons or a small keyboard for transmitting. The 
WCS would provide a subscriber response terminal, free of charge, to 
every subscriber who elects to obtain this type of programming and 
service. 

Two-way communications are one of cable’s most intriguing frontiers. 
The social, cultural, educational, and commercial applications of this 
new form of communications are not yet known. Many of the demonstrations 
and tests proposed by MITRE in connection witn the development of urban 
cable systems, would be devoted to building a body of knowledge and 
experience in the use of two-way cable communications. 

Electronic Information-Handling , This is more sophisticated than 
the Subscriber Response since this option provides the subscriber with 
extensive access to computers for the retrieval of large amounts of 
informational, educational , and cultural material , It would require a 
more versatile and more costly home terminal than is required for 
subscriber response. 

Electronic information-handling, giving subscribers direct access 
to the memory bank and computation capability of computers and making 
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use of frame-stopping technology, can ultimately make Immense amounts 
of educational, Informational, and cultural materials available in 
the home. For subscribers wishing to obtain electronic information- 
handling services, and willing to pay a subscriber fee, the cable 
system would provide a frame-stopping terminal free of charge. 

A number of the services available through electronic information- 
handling, particularly such matters as mail delivery and banking infor- 
mation, involve important considerations of privacy. The same is true 
of access to professional channels, in which the categories of viewers 
should perhaps in some cases be restricted. High degrees of privacy-- 
sufficient, for example, to protect the delivery of mail--can be achieved 
on cable systems, using technology now in existence. Available methods 
of providing privacy include the use of scrambler-descrambler systems, 
channel shifting systems, address coder-decoder systems and switching 
systems. 

Spec ial . A variety of special services would be provided on leased 
channels that will not be transmitted into homes of the regular sub- 
scribers. Special subsystems would be provided for these services and 
separate fees would be paid by the users of these subsystems. Such 
special services would include the following: 

. Communications for municipal traffic control subsystems. 

. Communications for interconnection of central processing units 
and distributed transceivers that would be used for cellular 
mobile radio communications and automatic vehicle monitoring. 
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. General purpose digital communications between computers 
and data processing equipment located throughout the city, 

. Local distribution of inter-city communications provided 
by special common-carriers. 

Point-to^Point This service provides dedicated communications 
channels for large volume users. This service will operate Independent 
of the earlier mentioned service. It is anticipated that four major 
user groups will be involved which include Federal government, Muni- 
cipal government, commercial and institutional users and higher educa- 
tion institutions. The system will Include four separate and independent 
nets as outlined above. The point-to-point service would facilitate 
the improvement of present services, and make possible the delivery of 
new ones, in such areas as law enforcement, education, fire protection, 
traffic control, health services and health care> social and community 
services, and improved government administration. They would become 
highways of data transmission, available at lower cost than present data 
transmission modes. Two-way links among hospitals, clinics, and health 
c<?.re facilities, making possible the sharing of records, medical infor- 
mation, and "teledlagnosls*' by two-way video, would be carried on the 
point-to-point nets. Training, surveillance, and records transmission 
among police facilities, and the transmission of expert testimony, 
records, and evidence for use in court, would be among the services 
available for improving law enforcement. 

In education, schools would be able to share teachers, films, video 
cassettes, and other visual material, with each other, with students 
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who cannot be present in the classroom, and with the community at 
large* As part of the process of designing the Washington Cable 
System (WCS) MITRE has developed, with Washington’s consortium of 
universities, plans and cable facilities for the delivery of college 
courses to the public and the exchange of courses between members of 
the consortium which will both expand capabilities and realize co^t 
savings* Similar, but less specific arrangements have been discussed 
In joint meet ags with representatives of the area's 10 community 
colleges, and the groundwork has been laid for more detailed agreements 
after franchise actions are initiated. 

SYSTEM DESIGN 

The WCS system consists of nine separate subsystems, each associ- 
ated with one ^f the Service Areas (see Figure II-l), This approach 
provides for gredter flexibility of operations and provides high 
signal quality for all subscribers. Each subsystem has a studio 
suitable for modest production work of local neighborhood and 
coumunity Interest programs. All subsystems will be interconnected 
by a "transport" system of either trunk-line cable or a microwave 
air link. To supplement the local studies, three mobile studios will 
be provided for use throughout the system. These units will be self- 
contained and will include; color cameras, tape recorders, various 
signal processing equipment and generator power. 
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FIGURE li 1 

WASHINGTON. 0. C. SERVICE AREAS AND MASTER AND LOCAL STUDIO LOCATIONS 



The overall WCS system consists of two, independent overlapping 
nets as illustrated in Figure II-2. The Telecasting net is a dual- 
cable net, covering the 1,076 city street miles. This net provides 
one-way, subscriber response, electronic-information and special 
services throughout the city. The Point-to-Point net consists of 
four sub-nets covering a total of 148 strand miles. The sub-nets 
provide point-to-point services to higher education, business. 

Municipal and Federal facilities. 

The Telecasting Ne•^ : 

The telecasting network consists of a number of hub-like 
distribution systems with the subheadends for each Service Area 
constituting the hubs. The programming material and other informa- 
tion pass from the hubs downstream to the subscriber. The telecast- 
ing net consists of dual cable plant, each cable providing up to 30 
forward and four reverse channels. Set-top converters will be 
required to access the total channel capability. In addition, 
these converters provide protection from high-signal-etrength local 
stations. In order to ensure that the system will secure the 
required subscriber penetration, it will be necessary to provide 
improved quality of off-the-air signals. MITRE estimates that a 
TASO "fine” picture will be required for at least 90% of the 
subscribers to provide an appreciable improvement over off-the-air 
pickup. Thus, the WCS will require technical specifications that 
are more rigid than those currently being proposed by the FCC. 
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TELECASTING AND POINT-TO-POINT NETS 
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Point-to-Point Net 

The PoInt-to-PoInt network will be demand-oriented in that 
services will not always be prescheduled, and the users may want to 
send large volumes of data at particular times but not necessarily 
periodically. This generates the requirement for connecting these 
users rapidly and in a flexible way. In order to provide the neces- 
sary system flexibility, an equal number of forward and reverse 
channels (14-6 MHz channels each way) will be provided on the 
point-to-point nets. Switching capabilities provided at the head- 
end and subheadends will be used to satisfy the varying demands of 
the users. 

The four point-to-point nets that would be available would 
consist of the following: 

The Federal Net . This will be a dual-cable facility providing 
30 channels in each direction, linking up the Capitol Building and 
over 50 other major Federal buildings and agencies. It will be prin- 
cipally devoted to data transmission, and will Include a switching 
facility for subdividing and grouping the various users. 

The Municipal Net . This net will serve all major municipal 
offices and facilities, including police and fire departments, hospi- 
tals, public schools, and agencies providing municipal services. Con- 
verters within the system will prevent each user from having access 
to any channel other than his own. 
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The Institutional Net * This will serve conuaeifcittl and institu- 
tional users, including banks, department stores, credit associa- 
tions, and utility companiest We estimate that there will be 
hundreds of users of this nett It will have the same converter 
feature as the Municipal Net. 

The Higher Education Net . American University, Catholic Univer- 
sity, Federal City College, Georgetown University, George Washington 
University, Howard University, and many other Institutions of higher 
education in Washington will be Interconnected in this net. 

The second, third, and fourth nets will each be single-cable 
systems, with fourteen channels for transmission in each direction. 
Implementation of the System 

The system will be built over a five-year period, and the 
services offered by the system will be expanded in stages during the 
building period, as indicated in Figures II-3 and II-4. At first 
the system will offer 30 channels of one-way service, on one of the 
two cables. Here four channels of the second cable will be used for 
experiments, demonstrations, and market surveys of t%K>-way uses, with 
two-way terminals being provided to selected households participating 
in the tests. One hundred such terminals will be distributed in the 
first year, 1,000 more in the second year, and 5,000 more in the 
third year, making a total of 6,100 two-way demonstration terminals. 
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FIGURE 11-3 

MILESTONE CHART FOR WCS SERVICES 
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FIGURE 11-4 

IMPLEMENTATION PLAN FOR WCS SYSTEM 
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By the fourth year, a series of decisions will have been made 
on the kind of two-way services that the system should offer. Both 
cables would be energized throughout the system, and the full 
capacity of 60 downstream channels to the subscribers, plus four 
upstream channels for two-way communications, will then be available. 
Recommended channel allocations are shown in Table II-3. 

TECHNICAL ALTERNATIVES (Appendix B) 

To provide the capabilities for one-way, subscriber-response, 
electronic information-handling, special, and point-to-point services, 
an extensive survey was conducted of equipment availability and 
possible hardware configurations. Technical and cost data were 
obtained from MITRE* s computer-interactive-home-terminal demonstration 
system in Reston, Virginia, as well as from numerous hardware manufac- 
turers. These data were used as Inputs in the system design summar- 
ized in Section IV. 

The types of home-terminal equipment that would be used with 
one-way services, subscriber-response services and electronic infor- 
mation-handling services are shown in Figure II-5. The distinguish- 
ing piece of home terminal hardware required for the one-way 
services is a set-top converter. For the subscriber-response 
services, a small keyboard, coupler and address decoder is added. 

For the electronic information-handling services, video refresh 
device for the frame-stopper function is added. The frame-stopper 
holds, or stops the individual television images that are transmitted 
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FIGURE 11*5 

THREE TYPES OF SUBSCRIBER TERMINALS 
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every l/60th of a second in ordinary television; the displayed 
image which appears as a stop action picture on the screen can be 
held for any desired period of viewing. 

The overall hierarchy of cable systems is shown in Figure II-6. 
Systems are classed as either telecasting systems or point-to-point 
systems. MITRE has invest igaed the technical alternatives for all 
of the types shown, to some degree. However, the analyses in this 
report have concentrated on the boxes shown with cross-hatching. 
Highlights of this analysis are given below. 

Headends 

It is recommended that the master headend for the system, as 
well as eight subheadends, will each have the capability to receive 
local and imported off-the-air signals, and locally generated 
cablecasting signals. Each will have a complement of equipments to 
control and change frequencies, amplify and filter the signals and 
insert them into the cable distribution system. The headends will 
also have mechanical origination equipment to provide weather, news, 
time, stock market reports, etc., as well as computers that store 
information and select, address and switch frames that are then 
transmitted to terminals throughout the telecasting system. 

The interconnection of headends in the system will be accomplished 
by a "transport ^ system consisting of cable or microwave links. 

Analyses have indicated that a cable transport system will probably 
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FIGURE M-6 

HIERARCHY OF CABLE TELEVISION SYSTEMS 



have more reliability and greater growth potential than a microwave 
transport system. However, a microwave transport system may prove 

to be more flexible than a cable transport system and, because of low 
signal attenuation on its links, may eliminate the need for local- 

signal receiving-antennas at the subheadends. Instead, these sig- 
nals could be di^rlbuted from the master headend to each subheadend. 

t 

Further tests are required to determine the relative costs and 
effectiveness of these alternatives. 

Distribution 

The distribution of up to thirty channels on a single coaxial 
cable has been suggested by the major equipment manufacturers. A 
dual-cable design with each cable carrying up to 30 channels is des- 
cribed in detail in Section IV. This design is suggested for use in 
the WCS , with several caveats. 

Early tests of two-way distribution by cable operators and 
equipment manufacturers indicate that significant technical problems 
still exist with the diplexor filters that separate the two directions 
of transmission. The principle problem is delay distortion which 
causes the depth and hue to be incorrectly reproduced at the color 
television receiver. Other problems result from coherent noise 
interferences picked up at the cable connection to the home and 
noise introduced into the return path through the use of two-way 
amplifiers. These latter two problems have several remedies, some 
of which are currently being tested. 
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Since It is expected that there will be field testing of fully 
loaded thirty-channel cable systems before the WCS is installed, 
these tests can be used to determine the final design of the system 
and the actual capacity that will be used in the WCS cables • 

Terminals 

Most of the troubles that have plagued users of set-top con- 
verters during the last few years have been brought under control 
through the use of IF stages that operate in the UHF band rather 
than in the sub-VHF band. Set-top converters for use with 30 
channel one-way systems will cost about $27 apiece. 

Home terminals that would be used for subscriber response 
services are now being tested in El Segundo, California, Overland 
Park, Kansas, Orlando, Florida, Reston, Virginia, as well as in a few 
other places. The additional hardware needed for subscriber-response 
terminals is expected to cost from $50 to $250 depending upon the 
quantities produced and the features provided. For instance, the 
more expensive types would provide a strip-printer as well as a 
keyboard and coupler/decoder unit. 

The ability to freeze or stop television pictures has been 
successfully demonstrated in Reston, Virginia. The hardware to 
perform this video storage function could be provided by either a 
video tape recorder, an image storage tube, a video disc or solid state 
memory. The hardware needed for a single -frame alphanumeric frame 
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stopper can be expected to cost under $200 in two to four 
Video tape recorders or video discs, used as frame stoppers, may 
cost about $500 apiece, and an image storage tube, with associated 
electronics, is likely to cost in the range of $200 to $500. 

Premium TV and Private Modes 

Premium TV programs, such as first-run movies, special national 
sports e/ents, etc., will generally be cablecast on exclusive 
channels to large audiences. Special programs for doctors, lawyers 
or other professional groups could also be provided in this mode. 

Premium TV modes of operation can be implemented on one-way 
systems by one or a combination of the following methods: 

. Sending the signal on a channel outside of the normal 
television band. 

. Sending a scrambled signal on an unused regular channel. 

. Using some sort of switched or address-gated interconnec- 
t Ion. 

On the other hand, it is expected that private cable services 
such as mail delivery, bank account information, credit checks, etc. 
will be provided on two-way systems using time sharing techniques to 
enable available channel space to be used most effectively. Private 
transmissions will, in most cases, be originated from private sources 
stored and retrieved from private data banks, and addressed to unique 
terminals in the cable system. 
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Switching systems have a potential for providing such privacy 
^ on cable systems. However, currently available designs, such as 

^ Dial-a-Program and DISCADE, are controlled by the viewer rather 

^ than the sender. Consequently, viewers would have access to all 

messages on every time-shared private channel, regardless of to 
whom the messages were addressed. A possible means of overcoming 
i this problem would be to include address-gating as is done in the 

» MITRE TICCIT system. 

Another possibility would be to eliminate the local distribution 
center and to locate a remote channel selector, address decoder 
and gating circuit in an external unit at the input end of each 
subscriber’s drop-line. 

A universal terminal that could be used to receive and provide 
billing for Premium TV as well as receive private channels and 
subscription channels is estimated to cost about 10% more than the 
standard Electronic Information-Handling terminal described above. 
The MITRE Digital Communications Cable System 

MITRE has developed a system which allows subscribers on a 
cable system to communicate with each other using digital signals. 
Actual demonstrations of this system will permit an evaluation of 
the many speculations ’ *t the interaction and mutual interference 
of channels carrying a mixture of video and digital signals. 
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Special Servi ces 

A number oC special applications of cable systems such as those 
for traffic control> distributed mobile communications systems and 
automatic vehicle monitoring are examined in Appendix B. Many of 
these have already been demonstrated using other modes of comm’mica- 
tions. As an example of the use of cable communications for such 
systems, a functional schematic of the Interface unit which would 
connect a traffic control system to a cable system has been developed. 
DEMAND ANALYSES (Section V) 

Demand analyses provide the bridge between the public service 
objectives of the system and its economic viability. The two 
purposes of the demand analysis in this report have been: 

. To verify community acceptance of the concept of 
a Washington Cable System, with the specific types 
of services that it has been designed to provide, 
at the fees required to make the system economic- 
ally viable, and 

. To gain insights into how to maximize the number 
of subscribers to *-he system, which will be a major 
factor in the development of a socially beneficial 
and economically viable system. 
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Several distinct cnproaches have been taken in this study to 
estimate the potential demand for services that could be provided by 
various system options. These are summarized beiow. 

First, a review has been made of previously developed models 
that use regression analyses to determine which services provided 
by conventional one-way cable television systems have a significant 
impact on the demand for such a system. These models identify para- 
meters that need to be given consideration in such a demand analysis. 
But most of the data were not derived from systems in large cities, 
and therefoij cannot be accurately applied to urban cable systems. 
Furthermore, they do not address the demand for new and innovative 
types of services. However, this analysis technique was used 
to develop estimates of the expected subscriber penetration for the 
particular case of a Washington Cable System (WCS) that would offer 
only local or imported off-the-air signals and mechanical originations. 

Second, expert opinion has been sought from other cable operators 
both in the U. S. and Canada, from leading universities in the field 
and from potential commercial users such as utility and maintenance 
companies . 

Third, market surveys and other data on existing community 
antenna television systems in the top-25 markets have been reviewed. 
These indicate a final or asymptotic penetration ranging from 9% 
to 417o for different cities with subscriber fees ranging from $6.90 
to $5.00 per month. 
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Fourth, Delphi techniques indicate that revenues from future 
cable communication services may eventually be expected to total about 
$20 billion per year, with cable communications for computer-aided 
school instructions, person-to-person paid work at home, and plays 
and movies from a video library generating almost half of these revenues 

Fifth, a D. C. community survey was conducted by Howard University 
under contract to The MITRE Corporation. Figure II-7 shows the rela- 
tionship that was found, between the expected penetration and monthly 
subscriber fees, for combinations of one-way and two-way services that 
might be offered by a Washington Cable System. This shows that almost 
80^ of the households in Washington might be expected to subscribe to 
the one-way and subscriber-response alternatives, and almost 50% to 
electronic information-handling if the programming is attractive and 
the subscriber fees are low enough. 

Sixth, new types of two-way services have been demonstrated by 
MITRE in Reston, Virginia, on a continuing basis since July 1971 and 
in Dayton, Ohio, at a cable symposium, to gain technical and opera- 
tional insights on their utilization, and to gather opinions of viewers 
on the amount that they would be willing to pay for such services. 

While these results do not apply specifically to Washington, they 
indicate that only about 20% of those surveyed would be willing to pay 
up to $22 per month for the full complement of services that might be 
offered by the WCS. The Howard Survey, as seen from Figure II-7, indi- 
cated that about 47% of the Washington residents questioned would be 
willing to pay this amount for these services. 
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FIGURE II 7 

RELATIONSHIP OF EXPECTED FINAL PENETRATION TO 
MONTHLY SUBSCRIBER FEE FOR BASE CASES OF SERVICE 
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Finally, after the construction of the WCS, it is planned that 



experimental tests will be conducted (e.g., the two-way service 
demonstrations planned for S/A*s 2 and 7) to determine the acceptability 
of new and innovative services. Continual subscriber-preference data 
will be obtained from subscriber responses that will indicate their 
preference for the different types of programming offered on the 
Washington Cable System. 

Table II-4 summarizes various estimates of potential subscriber 
demand at specified subscriber fees, as a function of the levels of 
service that could be provided by the Washington Cable System. The 
potential demand represents the percentage of District residents that 
might be expected to subscribe to the types of services shown, for 
the fees specified. For Instance, 56% to 76% of the households might 
be expected to subscribe Co the one-way services that could be 
offered on the first cable, if the subscriber fee is set at $3.50 per 
month. 

Moreover, 63% Co 78% of the households might be expected to 

subscribe to the two-way subscriber-response services on the second 

* 

cable at an additional fee of $3.00 per month. This would amount to 
a total of $6.50 per month for both the one-way services on the first 
cable and the subscriber-response services on the second cable. 

* ^ 

This arrangement of separate fees for each cable was suggested in our 
Interim Report on this study of November 1971, and is being applied 
in New York City by Sterling Communications. 

11-34 



u 

ERIC 



7:2 









TABLE 11-4 

ESTIMATED PENETRATION FOR WCS TELECASTING NET AS A FUNCTION 
OF SUBSCRIBER FEE AND LEVEL OF SERVICE 



LEVEL OF SERVICE 



ESTIMATED PEKETRATION 



A Monthly Subscriber Fee of $3.50 for the Following Servlceg ; 
Convent 1 on b 1 One-Way Servlcea 



. Local off-the-alr algnals 
Continuous newa, tine, 
weather, etc. 

. Imported off-the-alr signals 

Additional One-Way Services 

. Imported cable signals 
. FM radio 

New novles and sports features 
. Local programming 
. Educational access 
. Municipal government access 
Public Information services 
. Instructional programalng 
. Health services 
. Special Interest programming 
. Connunlcatlons for pay TV, 

professional channels and other 
private modes 

An Additional Monthly Subscriber Fee of $3.00 for the Following Servlcea : 

Subscriber-Response Services 63Z to 78Z penetration 

. Interactive entertainment 
. Interactive education 
. Preference polling 
. Catalogue shopping 
. Communications for alarms 
. Communications for utility and 
maintenance services* 

. Comnunlcatlons for pay TV, 
professional channels and 
other private modes 

An Additional Monthly Subscriber Fee of $15.50 to $8.50 for the Following 
Servlcea ; 

Electronic Information-Handling 20Z to 60X penetration 

Services 



18Z to 33Z penetration 

Increase to 24Z to 44Z penetration 
Increase to S6Z to 76Z penetration 



. Computer-aided Instructions 
. Interactive entertainment 
. Social services 
. Video library 
. Individualized shopping and 
reservations 
. Banking an I credit 
. Public Infcrmatlon servlcea 



* 

In the base cases for the financial analyses (see Section VI >, It waa 
assumed that utility and maintenance companies would pay $2 per month 
per customer, and that the penetration would be lOOZ for this service. 
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An interpretation of the Reston, Dayton and Washington data 
would indicate that from 20% to 60% of the households might be 
expected to subscribe to Electronic Information-Handling Systems as 
the additional subscriber fee is varied from $15.50 to $8.50 per 
month. In other words, these subscribers might be expected to pay 
a total fee of between $22 and $15 per month for the full complement 
of services that could be offered by the Washington Cable System, 
including one-way services, subscriber-response st rvices and electronic 
information-handling services. 

FINANCIAL ANALYSES (SECTION VI) 

The basic one-way system proposed for initial implementation is 
summarized in Table II-5. The five Implementation phases treated by 
the economic model would Involve starting a new sector every year 
over a period of five years. As a result, the period in which system 
deficits are expected would be longer than would normally be experi- 
enced with smaller systems. 

Base cases in which two-way subscriber-response services as well 
as two-way electronic information-handling services were Introduced 
during the fourth year of system implementation were also examined. 
These are summarized in Tables II-6 and II-7. 

A summary comparison of the financial analyses of these base case 
systems is shown in Table II-8. The total capital cost for installing 
a one-way system covering the entire city of Washington, D. and 

capable of delivering the services listed in the description of one-vay 
services earlier in this Section, would be about $31 million. About 
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TABLE 11-5 

SUMMARY OF BASIC ONE-WAY SYSTEM 



Two Parallel Telecasting Cables, Plus Four Point-to-Point Nets 

First Telecasting Cable, One-Way; 30 Channels, Fully Operational 
Throughout D. C. 

Second Telecasting Cable, Two-Way (initially Quiescent Except in 
S/A 2 and 7); 30 Forward Channels plus 4 Reverse Channels, in S/As 
2 and 7 only 

100 Subscriber Resoonse Terminals in Service Areas 2 and 7 in 
First Year, 1100 in Second Year, 6100 in Third Year 

Installation: 5 Phases of 1 Year Each 

Total Households Passed: 263,000 

1222 Total Street Miles: 1074 Miles for Telecasting Net, Plus 
148 Miles for Point-to-Point Nets 

Programming Costs, One-Way Services; $^«4M/Y<^r for Basic Program- 
ming Costs plus $9. 50/Year/Subscrlber for Other Programming Costs 
(see Sections III and VII) 

Final Penetration, One-Way Services; 76% (see Section V) 

Subscriber Fees 

All One-Way Services 

First Set; $3.50 per Month per Subscriber 
Additional; $2.00 per Month per Subscriber 
Experimental Subscriber Response Services in S/As 2 and 7 
Each Set; $3.00 per Month per Subscriber 

Rates for Other Services, 10th Year: A Total of $200/Min. for 
Advertising on 12 Channels; $20/Min. /Channel for 12 Leased Telecast- 
ing Channels; and $4/Hour/Channel for 100 Leased Point-to-Point 
Channels 

Revenues from Other Services: $9.28 per Year per Subscriber (i.e., 
the Equivalent of $3. 65/Year/Subscriber from Advertising, $2.45/ 

Year /Subscriber from 12 Leased Telecasting Channels, and $3. 18/Year/ 
Subscriber from 100 Leased Point-to-Point Channels). 
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TABLE 11-6 

SUMMARY OF BASIC SUBSCRIBER RESPONSE (SR) SYSTEM 

Two Parallel Telecasting Cables, Plus Point-to-Point Nets 

First Telecasting Cable, One-Way: 30 Channels, Fully Operational 
Throughout D.C. 

Second Telecasting Cable, Two-Way: 30 Channels Downstream Plus 
Four Channels Upstream, Fully Operational Throughout D. C. After 
Third Year of System Operation 

100 Subscriber Response Terminals in Service Areas 2 and 7 in 
First Year, 1100 in Second Year, blOO in Third Year. Subscriber 
Response Terminals for All Subscribers After Third Year 

Installation: 5 Phases of One Year Each 

Total Households Passed: 263,000 

1222 Total Street Miles: 1,074 Miles for Telecasting Net, Plus 
148 Miles for Point-to-Point Nets 

Programming Costs, 1-Way and SR Services: $0.4M/Year for Basic 
Programming Costs, plus $25. 25/Year /Subscriber for Other Program- 
ming Costs (see Sections III and VII) 

Final Penetration, 1-Way and SR Services: 78% (see Section V) 
Subscriber Fees: 

All One-Way Services plus All Two-Way Subscriber Response 
Services 

First Set; $6.50 per Month per Subscriber 
Additional Set; $2.00 per Month per Subscriber 

Rate for Other Services, 10th Year: A Total of $200/Minute for 
Advertising on 32 Channels, $20/Hour/Channel for 32 Leased Tele- 
casting Channels, $4/Hour /Channel for 100 Leased Ppint-to-Point 
Channels, and $2.00/Honth/Customer for Utility«(«nd Maintenance 
Services 

Revenues from Other Services: $13.28 per Year per Subscriber (i.e., 
the Equivalent of $3 .65/Year/Subscriber from Advertising, $6. 55/Year/ 
Subscriber from Leased Telecasting Channels, and $3 .OSA/ear/Subscriber 
from Leased Point-to-Paint Channels) 
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TABLE II 7 

SUMMARY OF BASIC ELECTRONIC INFORMATION S aNDLING 
(EIH) SYSTEM 



Two Parallel Telecasting Cables, Pliv' Fonr Point- to- Point Nets 

First Telecasting Cable, One-Way: 30 Charlie Is, Fully Operational 
Throughout D.C. 

Second Telecasting Cable, Two-Way: 30 Channels Downstream Plus 
Four Channels Upstream, Fully Operational Throughout D.C. After 
Thitd Y< of System Operation 

100 Combined Subscriber Response and Frame-Stopper Terminals in 
Service Areas 2 and 7 in First Year, 1100 in Second Year, 6100 in 
Third Year. Combined Terminals for 60% of Subscribers, and 
Subscriber Response Terminals for Remaining 40% of Subscribers, 
After Fourth Year (see Section V) 

Installation: 5 Phases of One Year Each 

Total Households Passed: 263,000 

1222 Total Street Miles: 1074 Miles for Telecasting Net, Plus 148 
Miles for Point-to-Point Nets 

Prograsmlng Costs, All Services: $6M for EIH Computer Progranming 
plus $0.4M/Year for Basic Programming plti*r $45-.^5/Year/Subscriber 
for Other ProgramDing (see Sections 111 and Vll) 

Final Penetration, 1-Way and SR Services: 78% (see Section V) 

Final Penetration, EIH Services: 47% (see Section V) 

Subscriber Fees: 

All One-Way Services, plus All Two-Way Subscriber Response 
Services, Only 

First Set; $6.50 per Month per Subscriber 
Additional Set; $2.00 per Month per Subscriber 
All Services 

First Set; $22 per Month per Subscriber 
Additional Set; $2*00 per Month per Subscriber 

Rates for Other Services, 10th Year; Same as for Basic Two-Way 
Subscriber Response System 

Revenues from Other Services; Same as for Basic Two-Way Subscriber 
Response System 



TABLE 11-8 

SUMMARY COMPARISON OF THE BASE CASE SYSTEMS 



SYSTEM ruAKALTEHlSTll : 



two-way 

EU( TSlMC 
(NTlXMAlKh 
HANDLISc SYSTEM 



ImpiiEkftl TV 
Pk>iiit - 1 ni 



lOtri Yo«r 
Houiaholds Psi 
Aiiuratd Nf>. ol 



Capital Expfndlt 



Oparatlnn Eap«ni 



1 , 10i)/U 
b, UKI.'D 
b. 100/0 
b, llHi/O 
6,100/0 
6,100/0 
b.lOO/O 

6, loo/O 
6,100/0 
26:,7<»6 



5lis 

$1S6 



I OO/O 
1 , 100/0 
6. lOo.'l) 
SY, 66)1/0 
l-M,S)^/o 
IY2,0:t,/O 
1 7Y, l'7S/0 
190, >m/o 

19S, 7Y2/0 
2Q/., l2t,/0 
2h2,796 



Shi ,2M 
S23J 



tIS)/IOO 

l.lOO/|,10l) 

»>,liX)/6,l0U 

«Y,6b«/Sl.iOl 

l21.'»lh/7l.u,Y 

,61., 

ns, )1Y/10S.2JI 
l'>0,-Mfl/ll<..ni 
I9l,7Y2/m,i;Yl 
:(K.,:24/ll2,t,7i 
262 . 796 



204, 12(, 

7Ut/<.n 



$tl4.(t1 

$415 

SS50 



Proiiraaeilni Coatt 
Total , Ten Yeara 
Per Subacrlbar Per Year 
Inttallatlon Feet (65*5 o( Sub.) 
Operating Feet 

let Set, Final Fee 
2nd Set 
FM Radio 



Rati 



I foi 



Leaaed Telecattlng 

Channel 

Ratea for Advertialng 
Ratea for Utility and 
Maintenance Servlcea 
Ratea for Leaird Palnt-ta> 
Point Channe . 

Croae Revenuea, 10th Year 
Total 

Per Houaehold Per Year 
Per Subacrlber Per Year 

Equity Required (Debt/ 

Equity - 2) 

Luana Required by 10th Year 
Intereat Rate on Loam 

Ratio of Operating Expenaea 
to Croaa Revenuea, 

10th Year 

Break-Even polnta 
Operating Incone 
Pre-Tax Profit 
Coverage of 
Intereat Payvanti 

Mtnlnua Ratio of Syatea 
Aeaeca-to-Out atandlng 
Debta («ln . Year) 

Eatlnated Valje of Syetrai, 
bp 10th Year 



$ 20/Hr /Channe I 
S200/Hin/All Chan. 



$4/Hr, Channel 



6th Year 

1,19 (Year 6) 
$22. 7H 
11. 9X 

o.cn 



$20/Hr/Channel 
$200/Hln/All Chen. 

$2.DD/M. ./Hid. 
S4/Kr/Channel 



4th Yeer 

1,1) (Year 1) 
$115.91 
10.21 



S22,00/Ho./Sub. 
$ 2, 00/Mo. /Sub. 



$20/Hr /Channel 
$200/Hln/AU Char 



$2. 00/Mo. /Hid. 
$4/Hr/Chaiw.| 



$49. 2M 
Sift) 
S240 



1.07 (Year 1) 
$242. 6M 
28.41 
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$5 million of this capital would be required each year for the first 
5 years and the remainder over the last 5 years. Operating costs 
would be about $7 million in the 10th year of system operation. The 
internal rate-of-return on equity would rise to about 127, by the 10th 
year of system operations, 

A system with a capability to provide subscriber-response services 
would require about twice as much capita 1-- i , e , , about $61 million 
with over ^0% of this required in the fourth year. Operating costs 
would be about $11 million in the 10th year of system operation. The 
rate-of-return on equity would peak at about 657, in the fourth year 
and decrease to about 30% by the 10th year. 

The capital costs of Electronic Information-Handling for kl\ of 
the households and Subscriber-Response for 31% of the households would 
be almost twice as much again--i,e,, about $11*^ million. Operating 
expenses would be about $20 million in the 10th year and the rate-of- 
return on equity would peak at about Ul7o in the 6th year and decrease 
to about 287o by the 10th year. 

System revenues may be plotted for various combinations of one- 
way and two-way subscriber response services considered. In general 
these revenufij peak in the 50% penetration region as shown in Figure 
II-8 for a system that would provide all one-way services and subscriber 
response services. If, on the same graph, system expenditures as a 
function of penetration are plotted, it can be seer, that the maxiumum 
dollar surplus or profit area is also in the 50% Penetration region, 
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FIGURE ll-B 

REVENUES, EXPENDITURES AND SURPLUS VS. PENETRATION 
FOR CASE OF ALL ONE-WAY PLUS TWO-WAY SERVICES 



This indicates that the operators of the cable system must be willing 
to accept smaller profits if higher system penetrations are to be 
realized. However, if 100% penetration is to be achieved, some type 
of public support may be required. 

A comparison of the internal rate-of-return on equity, for the 
thi ee base cases considered, is shown in Figure II-9 as a function 
of time. 

SENSITIVITY ANALYSES (SECTION VII) 

The underlying assumptions of a systems analysis are subject to 
uncertainties that may bias the conclusions if not carefully examined. 

In order to clearly identify these uncertal.ties and to determine their 
possible impact a number of runs ha\a been made vith the MITRE economic 
model. These runs have been designed to test the sensitivity of the 
results of the financial and economic viability analyses to uncei tainties 
in the assumptions used for the base case alternatives. These uncer- 
tainties have been classified in terms of uncertainties in; 

. Financial Parameters - Such as, debt-to-equity ratio and 
intereb!" rates. 

. System Parameters - Such as, the subscriber growth curve, 
numbci of imported signals, studio costs, othor programming 
costs, capital cost of subscriber terminals, maintenance costs, 
installation fee, penetration vs. subscriber fee, rate structures, 
and market value of the -ystem in any given y^ar. 

. Organization Parameters - Such as, tht nun ^er of franchised 
systems in the city. 
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Selected res*»lts of these sensitivity analyses are sum aT*ized 
in Tables II-9 tlirough 11-12. In comparing the results of thetio 
analyses, the follc-^ing points have been noted: 

. The interest rate on loans, the debt-to-equity ratio used, 
and the method of es^'imating the market yalue of the system, 
all have a significant impact on the estimated rate-of-return 
on equity. 

Uncertainties in the expected system penetration, as a function 
of subscriber fee, for different levels of service, are prob- 
ably the most significant system uncertainties in these 
economic viability analyses, 

. The most important uncertainty in determining the capital 
cost of two-way systems is the cost of the home terminals 
and, for EIH Systems, the headend computers required for 
two-way services. 

. Low studio costs and low programming costs used in some of 

the cases shown in Table II- 10, show that high rates-of-return 
might result under these particular conditions. However, 
it is doubtful that the penetrations indicated by the Howard 
Survey, at the subscriber fees assumed, could be achieved for 
urban systems with low costs for studios and other programming 
facilities and operations. Expanded one-way and two-way pro- 
gramming will almost certainly be required in urban areas to 
achieve the penetrations assumed in these analyses. 
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TABLE II " 

SENSITIVITY ANALYSES 
TWO-WAY SUBSCRIBER RESPONSE SYSTEMS 



FINANCIAL PARAMETER 



Do’jt : Equity 
Interest Rate 
SYSTEM PARAMETERS 



Gro»*'th Curve 

Number of Imported Signals 

Studio Costs 

Other Programming Costs 

Subscriber Response Terminal 
Capital Costs^ 

Installation Fee, 65% of 
Subscribers 

Penetration at Subscriber Fee 

Leased Channel Rates, 10th Year 
* Telecasting , 32 Channels 
Point-to-Point, 100 Channels 

Advertising Rates, Incl. All 

Cablecasting Channels, 10th Year 

Utility, Maintenance, Alarms, Etc. Rates 

Market Value 

ORGANIZATIONAL STRUCTURE 
Number of Franchises 



Includes cost of set-top converter. 
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BASIC VALUES 
2:1 
8 % 

Medium 

6 

$100K/$50K 
$25.25/Yr./Sub. 
$127/$177 Per Sub. 

$10/Subscriber 

78% at $6. 50/Mo. /Sub. 

$20/Hr. /Channel 
$4/ Hr. /Channel 

$200/Mln. 

$2/Mo . /Household 
7 X Operating Income 



TABLE IMO 

BASIC VALUES FOR PARAMETERS USED IN BASE 
CASE FOR TWO-WAY SUBSCRIBER-RESPONSE SYSTEMS 
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TABLE IM1 

BASIC VALUES FOR PARAMETERS USED IN BASE CASE FOR ELECTRONIC 
INFORMATION-HANDLING SYSTEMS^ 



SYSTEM PARAMETER 

Capital Cost of EIH Terminals 

EIH System Penetration at 
Subscriber Fee 
Maintenance Factor 

Other Programming Costs 

ORGANIZATIONAL STRUCTURE 

Number of Franchises 



BASIC VALUES 

$42 7/Subscriber 

47/^ at $22 Mo . /Subscriber 

8% of Capital Costs 

$45 , 2 7/ Year /Subscriber 

1 



2 

3 



Other basic values same as for the 
System (see Table VII-3). 

Includes cost of set~top converter 



base case for Subscriber Response 
and Subscriber-Response unit* 
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F TABLE IM2 

SENSITIVITY ANALYSES 

ELECTRONIC INFORMATION HANDLING SYSTEMS 
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A fast growth curve can increase the rate-of-retum on 
equity by significant amounts over cases using medium or 
slow growth curves. This emphasizes the importance of 
providing demonstration projects and market surveys, prior 
to system implementation, that will determine the most 
acceptable mixtures of services, before investing large 
amounts in the construction of sophisticated, large-scale 
cable coninunlcation systems in urban areas, since once the full 
system is completed, operation should be in a position to offer 
services, as soon as possible, that will maximize the system 
penetration . 

The cost of system maintenance , and, in particular, home 
terminal maintenance is a very important factor in deter- 
mining the economic viability of a sophisticated two-way 
urban cable system since such a large fraction of the 
total capital expenditures is for the home terminals. 

This emphasizes the need for both reliable equipment and 
remote maintenance checking of this equipment through 
the use of the cable system. 

The ma:d.mum possible economles-of-scale in the purchase 
of cable amplifiers and terminals are probably attained 
by the size of the franchise sectors that have been 
selected for this study. However, further economies-of-scale 
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i: studio costs, management costs, programming costs, 
and other operating costs could probably be attained 
with a single large system operating under a citywide 
franchise, rather than with a number of small systems 
operating under several franchises. 

The granting of multiple franchise ' for one-way systems 
in Washington, D. C. would probably result in low 
economic viability in at least two of the five Sectors 
into which the city was divided if the Service Area con- 
structions selected here are used in the final partitioning 
of the city into franchise areas. These problems arise 
as the result of the high cost of duct-work required for 
underground cable installation in the central :ity. This 
does not exclude the possibility of subdividing the city 
in other ways which might result in economic viability for 
all sectors. This, however, was not attempted in the study 
reported here. 

This lack of economic viability in these two sectors could 
probably be overcome if the franchises required that two- 
way services be provided that could achieve high public 
acceptance at the subscriber fee stipulated. However, 
such systems would require considerably higher capital 
costs and programming budgets than one-way systems. 
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These results strongly suggest the need for tests, demonstrations, 
and market surveys to resolve the problem of how to best implement 
urban cable systems and to provide the new types of programs and 
services that they are capable of producing. It is clear that the 
key to the financial success and social usefulness of urban cable 
systems lies in fulfilling current commu^»ications needs, and deliver- 
ing new programning and services at pr. ces that are acceptable to the 
potential users of the system, 

DEMONSTRATIONS OF PROGRAMMING AND SERVICES 

To meet these needs the WCS would mount extensive tests and 
demonstrations of progranming and services, involving all three basic 
levels of the system capabi lity--i ,e , , One-Way transmission, Subscriber- 
Response, and Electronic Info:mation-Handling , The tests and demon- 
strations would involve most or all of the kinds of programming and 
services set forth above in che description of these three levels of 
capability. A market survey would be associated with each demonstration 
to determine the price that subscribers are willing to p;p for the 
programs and services tested. 

Community Programming 

One-way transmission experiments would involve substantial testing 
of community programming, which is one of cable's greatest areas of 
potential benefit, A number of cable systems have made channel space 
available, either without charge or on a leased basis, to individuals 
and community groups. Results, however, have sometimes been minimal 
in terms of the quality of the material and the public interest in 
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the programming. The problem is to provide both technical and pro- 
duction assistance to a whole stratum of the citizenry that has 
previously had little or no direct access to television, and knows 
very little about how to use it. The demonstration project would 
therefore include the establishment of five Production Assistance 
Teams, who would make themselves available to all community cable- 
casting studios. These teams would help individuals and community 
groups to turn their ideas and their interests into effective visual 
programming. 

Subscriber-Response 

As an example of the Subscriber-Response two-way system, one 
demonstration would be used for automatically interrogating a number 
of different types of sensors that would be placed in homes and offices 
throughout the city. These would include utility meter reading devices 
burglar, fire and other alarms, and maintenance checking devices to 
determine whether electrical and other devices are functioning properly 

The system in effect would repeatedly "ask” these various types 
of automatic devices and alarms installed throughout- the network 
whether certain things are occurring. The interrogation takes the 
form oi transmission of coded impulses throughout the system. The 
sensors respond with answering impulses under certain conditions. 

Thus a fire alarm would respond in the event of fire, and a burglar 
alarm in the event of entry through a window or door. 
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The key to the success of this autonvitlc interrogation process 
is cable's broadband signal-carrying capacity, and .ts resultant 
ability to "swe'' a large systeca rapidly with the querying impulses. 

As described in Section IV a single central processing unit could 
sequentially query and rec ive responses from up to 24 different types 
of sensing devices and the bubscrlber-response terminal in every house** 
hold, office, business establishment, and industrial site, up to the 
number of 300,000 different tercainal sites, at a rate of about one 
complete sweep every minute. Sensors that could be queried, in addi- 
tion to fire and burglar alarms, could indue, itlllty meters, oil 
tank level indicators, alarms to indicate gas leaks, oil leaks or 
water leaks, and sensors to measure pollution level. 

Electronic Information-Handling System 

In testing and demonstrating two-way Electronic Information- 
Handling, both visual and non-visual uses of the system would be 
developed. Subscriber interaction with educational programming would 
be developed in cooperation with public schools and., izistitutions of 
higher education in the Washington area. 

An example of this is in the area of vocational and technical 
education. In Washington, many more secondary students apply for 
vocational education every year than the District's vocational schools 
can accommodate. Such equipment and facilities as these schools 
possess, is frequently inadequate or outdated. In addition, little 
or no provision exists for updating the skills of graduates once they 

have left school. Finally, the schools have little capacity to reach 
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into communiti. and neighborhoods to provide skills to the under- 
employed and unemployed. 

Soth the Washington Technical Institute and the D. C. Public 
Schof'l System are highly interested in developing and testing interac- 
tive educational programs, including Computer-A£5Si6ted Instruction, 
for use in schools, community centers, and homes, to deal with tr.e 
problem of vocational education and training. The cable system will 
provide a demonstration matrix for testing applications of CAI, Frame- 
stopping terminals can also make possible the simultaneous transmission 
of numerous different courses and lectures to any given number of 
classrooms in schools throughout the district, and to any given number 
of community centers, all on the same TV channel. 

Special Services 

The fourth demonstration program would be an Automatic Vehicle 
Monitoring (AVM) demonstration. There is a shortage of radio spectrum 
space for mobile radio communication. A feasible solution to this 
shortage is to limit the power of local transmitters so that trans- 
mitted signal strength Is very low except in the immediate geographical 
vicinity. This configuration would require many fixed transceivers 
fairly closely spaced together, and all connected to a master switch- 
ing and control center by the WCS cable network. Many streetside 
sensors would be interconnected by the two-way capability of the 
cable system. 

With a large number of fixed receiving stations of this type, 
moving vehicles can also be located by signal direction, strength, 
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and triangulation. Thus this same system can be used as an Automatic 
Vehicle Mon^ ♦■'^ring system to determine the location of police cars, 
taxis, and as a i ^bile radio communications demonstration if the 
number of "calls** w.”'re expanded where about seven different frequen- 
cies are used within each geographic area. 

Point-to-Point Networks 

Data exchange among hospitals and other health facilities to 
improve the delivery of health services and health care would be 
provided in the fifth demonstration. This program would test the 
use of telediagnosis between hospital and co; ^nity health clinics, 
housing project locations, mental health, and narcotics administration 
facilities . 



********* 



Total cost of mounting these five monstrations would be about 
4.7 million dollars. This includes capital expenditures and operating 
costs for up to three years of demonstrations and market surveys. 

At the end of the system’s fifth year of operation, results of 
the completed tests, demonstrations, and market surveys would be 
assessed. Programming and services that prove viable and socially 
useful would be installed as permanent features of the Washington 
Cable System. 
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SECTION in 

PROGRAMMING AND SERVICES 



INTRODUCTION 

Because of its role as the Federal City, Washington, D.C. has a 
special significance as a national showplace. The upcoming Bicenten- 
nial Celebration in 1976 is a particularly attractive target date by 
which to have the Washington Cable System c^erational. This system 
would serve as a model for other cities to demonstrate that such a 
telecommunications system, r "ih special focus on enhanced urban 
commu ications, can aid in improving the city*s quality of ^ife. This 
section presents some general examples of how cable systems might be 
involved in many aspects of urban life in the near future by providing 
new types of services ard progranming. While this is not an exhaustive 
listing, we have tried to be comprehensive in terms of presenting a 
broad range of possibilitir s , using Washington, D.C., as a specific 
example* Table III-l Indexes thear. services for easy reference. 

Table IV-5, in the next section, indicates possible channel 'llocations 
and programming requirements. 

NEEDS AND OPPORTUNITIES 

The impact of mass communications (especially television) upon all 
segments of the population has been the subject of much controversy in 
recent years. Many reports have been issued which heavily criticize 
current programming by over-the-air broadcasters, notably by the 
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TABLE IIM 
INDEX OF SERVICES 



TELECASTING 

ONE-WAY 



LIMITED 


ONE-WAY 


1. 


Local Signals 


2. 


Imported Signals 


3. 


Continuous News, Time, Weather, FM Radio 


4. 


Movies and Sports 


5. 


Local Programming 


6. 


Educational Access 


7. 


Municipal Government Access 


8 . 


Leased Channels 


9. 


Instructional Programming 


10. 


Health Services 


11. 


Special Interest Programming 


FULL ONE 


-WAY 


1. 


Public Information Services 


2. 


Professional Channels 


3. 

TWO-WAY 


Pay TV 


LIMITED 


TWO-WAY 


SUBSCRIBER-RESPONSE 


1. 


Interactive Educational 


2. 


Interactive Entertainment 


3. 


Preference Polling 


4. 


Catalog Shopping 


5. 


Alarm Conmunlcations 


6. 


Utility and Maintenance Services 


ELECTRONIC INFORMATION-HANDLING 


1. 


Computer-Aided Instruction 


2. 


Interactive Entertainment 


3. 


Social Set"*ices 


4. 


Video Library 


5. 


Individualized Shopping and Reservation 


6. 


Banking and Credit 



SPECIAL 

1. Traffic Control 

2. Mobile P'^r'io Coumunlcatlons and Autonatlc Vehicle Monitoring 

3. General Purpose Digital Communications 

4. Local Distribution for Special Connon Carrier Services 

FULL TWO-WAY 
POINT-TO-POINT 

1. Municipal Government 

2. Federal Government 

3. Colleges and Universities 

4. Business and Connerce 
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President's Commission on Crime and Violence,^ the White House Coni^r- 
2 

ence on Children, and the National Advisory Commission on Civil 
3 

Disorders. The thrust of these criticisms is that television tends 
to exaggerate reality in both news coverage (in spite of good intentions 
to present a fair and accurate picture) and entertainment programming. 
These exaggerations are often perceived as reality by those viewing 
these programs. Furthermore, in terms of both news coverage and 
entertainment the media fails to fulfill many of the expectations or 
desires of blacks and other minority groups in terms of program con- 
tent . 

A comprehensive study^ by the University of Michigan's Department 
of Communications of mass media usage by both the urban poor and the 
general population further substantiates the findings of these reports. 

A brief summary of their observations follows: 

. Children . The average number of working TV sets is two per 
family for all race and income groups. Black children watch 
more television than white children. Poor chilu..en watch 

^Report To Tie President , National Commission on the Causes and 
Prevention of Violence, Washington, D. C. , 1969. 

2 

Report To The President , White House Conference on Children, 
Washington, D. C. , 1970. 

3 

Report of the National Advisory Commission on Civil Disorders , 

March 1, 1968. 

A 

Greenberg, B. and Dervln, B. , Use of the Mass Media by the Urban 
Poor, Praeger Publishers, 1970T 
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more TV than middle- income children. Low-income black 
children report an average of seven hours of TV viewing per 
weekday and lets parental control over TV watching than do 
mldd le-> income children. Low-income children are more likely 
to believe that TV content is "tr’ie- to- life" and are more 
likely to state that they watch television to learn--* bout 
things not taught in school, about new things, about how to 
solve problems and about how to act. Black youngsters are 
even more inclinea to report these items than white youngstors.^ 
Adolescents. Low-income teenagers watch more television 
(blacks, 6,3 hours per weekday; whites, 4.6 hours per week- 
day) than middle-income teenagers (3.7 hours per weekday). 

Low- income blacks indicate a greater belief in television as 
depicting reality than do middle-incon^j teenagers. TV is 
rated by all race and economic groups as the most reliable 
and believable source of news. Lower class respondents are 
more likely to use TV as a means of fir^ding out "what life 
is about," Lower- income black adolescents list TV as a 
leading sourc*^ of information about dating behavior.^ 

Adults. The degree of ownership of TV sets is about the same 
for all race and economic groups. The availaoility or owner- 
ship of other media forms (newspapers, magazines, radios. 




, p. 70. 


^Ibid. 


, pp. 46, 47. 
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phonographs, movies) is significantly lower for the lower- 

income groups than television. The low-income group rates 

TV as a more believable source of news than do the middle- 

income groups. Low-income viewers watch TV an average of 

5.2 hours per weekday as compared to 2.0 hours per weekday 

for the middle-income group. The popularity rankings of TV 

programs are quite different and uncorrelated between the 
7 

two income groups. 

Other results reflecting media usage of all age groups, but 
differentiating by race and income, show that blacks watch more 
television than whites; whites use newspapers, radio, and magazines 
to a greater extent than blacks; blacks show a greater usage of 
phonographs and higher ownership of phonograph records. Furthermore, 
this study reviewed interpersonal communications differences between 
race and income groups. It was found that blacks rely heavily upon 
word-of-mouth communication, which suggests that the mass media do 
not adequately cover the interests and needs of the black community. 
Additionally, the disproportionate ownership and use of phonographs 
among blacks suggests that the media do not supply enough cultural 
programming for their specific interests. 

The data summarized above are particularly significant since 
Washington's population is 71% black, a higher percentage of blacks 
than any of the other top TV markets. One-half of the population has 

^Ibid.. pp. 79, 80 
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an inccxne of $9,096 or less per year. Fourteen percent of the house- 
holds are considered poverty- level. When considering these factors 
in conjunction with the University of Michigan study, it is plausible 
to assume that television viewing by the Washington population is 
higher than that of the general population, and, at the same time, 
the progranming needs of this predominantly black population are in- 
adequately met. 

The implications of the above studies for an urban telecommuni- 
cations cable system are many. Television, today, is the most power- 
ful form of the media in reaching all economic, racial, and age groups 
It exerts an even more powerful Influence upon black and lower-income 
groups and evidence suggests that current programming does not meet 

g 

the needs of these groups. Current over-the-air broadcasting must 
program for mass audlences--a problem of channel scarcity. With the 
channel abundance afforded by an urban telecommunications cable system 
the problem is the opposlte--what are the media needs of small and 
localized audiences and how can the multifold Increase in channel 
capacity be most effectively used in meeting these needs and in pro- 
viding Increased services? Table III-2 Illustrates one potential 
series of programs suggested for the Bedford^Stuyvesant area in Mew 

o 

In 1969, a Washington-based organization. Black Efforts for Soul in 
Television, filed a petition to deny the application for license 
renewal of one of the major Washington TV stations. One basis for 
their complaint was failure to be responsive to the needs of minority 
groups, FCC File BRCT-23, 
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TABLE 111-2 

SUGGESTED PROGRAMMING-BEDFORD-STUYVESANT 



- Job-A«Rama; Job opportunities j instruction in job interview 

techniques and preparation of application, other employment 
services . 

- Children's Playhouse: A light educational background for pre- 

school children. 

- Area Center Parade: Explanation, documentation and advertisement 

of conaunity center activities, transmission of special programs 
instituted by the various community centers. 

- Street Scene: A roving-reporter presentation of "what's going on 

in the community," as a means of building coninunity identity. 

- The Consumer: Bargain hunting, shopping techniques, money-saving 

hints . 

- Kings County Hospital: To create wider attention of endemic health 

problems and to assist in methods for their eradication. 

- Brooklyn College Journal: To provide training, on the cable, in 

all phases of broadcasting, from administration to production. 

- Restore Digest: Conmunity self-help programs prepared by the 

Restoration Corporation. 

- The Drug Scene: Documentaries pointing out the dangers of addiction 

and the roads to rehabilitation. 

- The Black Man: A programming effort highlighting the Black cultural 

heritage. 

- Gospel Hour: Incorporating religion and music into the same pro- 

duction format; reinforcing the activities of the 300 store- front 
chapels in the conmunity. 

- English Lessons: For those conversant only in Spanish. 

- Pratt Institute Hour: Devoted to artistic instruction, based at 

the local Pratt Institute, which specializes in such instruction. 

Source: On the Cable; The Television of Abundance > Report of the 

Sloan Conmiasion on Cable Communications, McGraw-Hill Book 
Company, 1971, pp. 101, 102. 
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York. As suggested by this listing, there is great variety in the 



types of programming that can be offered over cable. 

As the Sloc?n Commission Report states, "Television of abundance 
is not merely an augmented television of scarcity. A whole new range 



cable to the printing press in that it can be directed towards a wide 
variety of uses; a medium for entertainment, information and education; 
a forum for politics and opinion; an intermediary in the provision of 
almost every kind of service, public and private. Carrying the analog 
further, the report points out that cable, like the printing press, can 
be directed to a wide variety of audiences, national, regional, or local 
It can be occasional; cable has financial flexibility because it does 
not exclusively rely on either the advertiser, the subscriber, or the 
purchaser of its services for an economic base.^^ 

A widely accepted set of objectives for television has been 
developed from the Federal Communications Act;^^ 

(1) The structure of the industry should make it possible to 
cater to as wide a variety of tastes as possible, the tastes of small 
audiences and mass audiences, of cultural minorities and of cultural 
majorities. Ours is a pluralistic society, in culture as well as in 

On the Cable: The Television of Abundance , Report of the Sloan Com- 

mission on Cable Communications, McGraw-Hill Book Co., 1971, p. 43. 



9 

of possibilities suddenly appears." The report goes on to liken 



^° Ibld .. pp, 43-45. 

reported in Final Report. President's Task Force on Conimmications 
Policy, 1968, Chapter 3, pp. 3, 4. 
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the ethnic origins and t)»e life-styles of its people. A medium of 
expression as pervasive as television should reflect and enrich uhis 
cultural pluralism. 

(2) Television should serve as varied as possible an array of 
social functions, not only entertainment and advertising, important 
as they are, but al5,o information, education, business, culture, and 
political expression. 

(3) Television should provide an effective means of local 
expression and local advertising, to preserve the values of locfilism 
and to help build a sense of cocranunity, both locally and nationally, 

(4) To promote these ends, the cost of access to the broadcast 
medium for individuals or groups who desire access to viewers should 
be as low as possible. 

(5) Television has become so fundamental a medium of communi- 
cation in our society that we must seek to make it available to as 
many people as possible, rural as well as urban, poor as w<ill as 
affluent. Hence, unnecessary cost barriers to viewing should be 
avoided. 

(6) The fundamental values of a democratic, pluralistic society 
require that, within the limits of the spectrum, and of economic 
realities, policy should guard against excessive concentration in the 
control of communications media. 

While broadcast television has fallen noticeably short of these 
objectives, cable television offers another avenue to achieve these 
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goals. Just how they can be implemented is of utmost importance in 
designing urban cable systems. The following subsections provide a 
preliminary discussion of how the Washington Cable System could 
address the communications needs of the residents and institutions 
of the District by providing increased and more efficient services 
and programming. 

These services are arranged to reflect the increasing levels of 
capability of the three basic systems defined in Appendix B: one-way, 

subscriber response and electronic information-handling. In addition, 
examples are given of full two-way and point-to-point services. Many 
of the services discussed below can be provided by any one of the 
basic systems; however, services have been added on an incremental 
basis as they require the additional capabilities of two-way and frame- 
stoppers. For example, special interest programming has been listed 
under Limited One-Way because these programs can be adequately provided 
in that mode. However, more efficient delivery of an increased quantity 
of services could be provided by the more advanced configurations. 
ONE-WAY SERVICES 
Limited One-Way 

Limited one-way services are those which can be provided by a 
conventional one-way cable system. Many of these services could be 
provided as soon as the cable system becomes operational and would 
greatly expand the selection of television progranmlng available. 
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(1) Improved televieion reception where It J.b now poor . The recep- 
tion of local signals (including Baltimore) is poor, dxie to shadowing 
and multipath reflections in about 15-20 per cent of the households in 
the District of Columbia particularly in Service Areas 8 and 9. 

(2) Importation of additional broadcast TV, ETV and c ablecast 
signals . The new FCC rules would permit the importation of two distant 
signals into the Washington market, as well as an unlimited number of 
foreign language stations and cablecast originations. Any number of 
ETV channels can also be imported unless opposed by local ETV stations 
or educational television authorities. 

(3) Continuous news, time, weather, FM radio . A variety of so- 
called mechanically originated programming can provide continuous 
information on the news, time, weather, stock market, and cable program 
guide. Channel abundance allows retransmission of FM radio stations. 

(A) Movies and sports . Two of the most popular offerings on 
cable systems are movies and sports events, both amateur and profes- 
sional. Future projections indicate that cable could become a major 
distribution medium for motion pictures. New movies were first in a 
ranking of services from the Howard Survey. Interview results indi- 
cated substantial interest in this feature i with 75% of the respondents 
willing to pay an additional fee. (See Section V - Demand Analyses.) 

The availability of channel space would mean that more local 
sports events, such as high school basketball games or P.A.L. baseball, 
could be televised. In addition, carriage of professional and amateur 
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sports could be increased. Tennis and soccer, for example, are 
drawing more attention while still lacking the mass audience appeal 
of organized sports like professional football or baseball. Cable 
could provide an outlet for greater coverage of many type of sports 
events which now are not carried over broadcast television. 

(5) Local programming by community groups about the community 
and for the community (Public Access Channel) . The new FCC regulations 
require that at least one channel be specially designated and main** 
tained for public access use in the major markets. This channel is 
to be available on a first-come, nondiscriminatory basis. The cable 
system Is required to maintain and have available for public use at 

least the minimal equipment and facilities necessary for the produc- 
12 

tion of programming. 

To initiate operation of its public access channel. Sterling- 

Manhattan In New York telecast on one channel for an entire weekend 

using 1/2 inch video tapes made about the East Village by people who 
13 

resided there. The taping process and subsequent viewing gave the 
residents more information about, and awareness of, the people and 
events within the community and fostered greater community spirit. 

Other local programming could spring from local theatre groups 
or '’soapbox” programs featuring anyone who wanted to voice his opinion. 

12 

Code of Federal Regulations , Title 47, Chapter 1, Part 76 - Cable 
Television Service, Subpart G - Cablecascing, Section 76.251(a)(4). 

13 

R.E*D. Bums, The Alternative Media Center, at the NCTA Annual 
Convention session on "The Educator and CATV: Possibilities for 

Partnership," Washington, D*C., July 7, 1971. 
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The provision is especially important to groups and People who now 



have no access to, or control over, the media. It provides a forum 
for a diversity of voices within the community. Public Access Network 
has recently been formed in Berkeley, California, to act as a clear- 
inghouse and distribution center for local cable programming. They 

also plan to train community people (in cable systems who affiliate 

lA 

with them) in the production and financing of local origination. 

Table III-3 cites a wide variety of local origination programming 
offered on Canadian cable systems. 

(6) Education access channel . Cable systems (in the major 
markets) are also required to maintain at least one specially desig- 
nated channel for use by local educational authorities.^^ In testimony 
before the D.C. Manpower and Economic Development Committee, one 
official cited the following uses of cable by the D.C. Public Schools: 
telecast of Board of Education meetings, community participation pro- 
grams, pre-cchool programming, adult education, and home-school 
communications.^^ As indicated by chest remarks, the range of poten- 
tial educational applications is extensive. It seems apparent that a 
single channel will hardly begin to meet the expected future demand. 

^^Broadcasting, February 21, 1972, p. 32. 

^^Code of Federal Regulations, Title 47, Chapter 1, Part 76 - Cable 
Television Service, Subpart G - Cablecasting, Section 76.251(a)(5). 

^^Greene, J. Weldon, *'CATV and Its Implications for Instructional 
Television (ITV) in the District of Columbia.*' Testimony before 
the Manpower and Economic Development Committee of the D.C. City 
Council, November 13, 1970. 
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TABLF 11-3 

LOCAL ORIGINATION PROGRAMMING ON CANADIAN SYSTEMS 



. ProfcBsional iportB lucti ai hockey, boxing, 
and football balcked out locally, ’’ee-wee 
and ir'inlprofeiaional games have sl'O been 
presented, ss well as college gatnei blacked 
out locally, 

. Activities of service organizations (e.g.. 
Kiwanis, Red Feather, and Rotary Clubs). 

. Kindergarten shows arranged to entertain 
tnd educate preschool children 

. Uooen's prograosB: fashion shows, modeling 

tips, beauty hints, erj. 

■ General horaemal.irg advice for women. 

. Knitting ani weaving instruction. 

. Horae furnlahing and interior decorating for 
the low»budget housewife. 

. Swsp-shop programs 

. Calisthenics and physical culture 

. Hooe first aid taught by cr organization simi- 
Isr to the American Red Crosa. 

. Csreer guidance for woman. Including Job and 
fchooling opportunltiea. 

. Animal care, given by a veterinarian. 

. Gardening. 

. University programa. 

. Discussion of books with popular authors. 

. Information on local recreational opportuni- 
ties—movles , theaters, places to visit, etc. 

. Concerts and variety shows . 

. Popular music programs. 



, Lang;uage les8,)ns. 

. Public speaking. 

. Travelogue series. 

. Tax-return rdvice. 

. Continuing education and trade counseling for 
teen-age diopouts and adults. 

. Talka by fjolice on highway driving safety, 
regulatio.is, and automobile maintenance ad- 
vice . 

. Discussions of drug use and abuse. 

. Interviews with members of Alcoholics Anony- 
mous, Smokers Anonymous, Weight Watchers, 
Gamblers Anonymous, and ex-prisoners. 

. Automobile maintenance Information. 

. Information on the use and care of snowmobiles 

. Photography and cinematography Instruction. 

. Instruction in buying and caring for guns. 

. Coverage of the Industrial and business growth 
of the cooBunlty, with an analysis of ensuing 
sociological changes. 

. Prograaa sponsored by religi'....s groups. 

. Talks by membera of the flro deperrment on 
fire prevention and safety. 

. A weekly half- or one-hour videotaped guided 
toLr of the local art gallery. 

. Foreign- language news programs for minority 
groupa . 

. Foreign- language programs providing assist- 
ance to isnigrants. 



Source: Feldman, N., "Cable Television: Opportunities and Problems in Local Program Origination 

The RAND Corporation, R-.570-FF, September 1970. 
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However, experimentation with the medium and the development of the 
necessary programming will take some time to implement. In addition, 
some organizational and operational changes will probably be required 
to stimulate the use of cable as an effective educational tool. As 
the Sloan Commission comments it may not be ..."a question of what 
cable television can add to the formal educational process, but as 
the broader question of how the entire process changes when a powerful 
new tcol of communications is added. It may well be that in the light 
of the new tool, every major aspect of the system requires significant 
change. . . 

Since the list of education/il applications is virtually endless 
and encompasses a large number ot varied institutions, ’Ms section 
will only present a brief, illustrative sampling of what could be 
done within the public school system. Other applications, such as 
higher education, professional training, and various specialized 
educational uses will be discussed in later sections. 

Schedule Flexibility 

Multiple iliannels permit the use of televised materials when the 
teacher is ready to use them rather than restricting class schedules 
to conform with program availability via broadcast TV. A cable system 
can retransmit educational television (ETV) and instructional tele- 
vision fixed service (ITFS) on a delayed time schedule and with more 

^^ On the Cable , op . cit . . p. 108. 
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nearly an on-demand -ype of response. Multiple channel capability 
also means that in-ser/lce training material^ can be made available 
when teachers are ready to use them. 

Telecast to Homes and Schools 

Telecasting to homes allows the school system to more readily 
reach and teach the homebound student as well as others who may be 
absent from school. It may be able to compensate for time ordinarily 
lost due to bad weather or some other occurrence which closes the 
schools. Programming could consist of simply televising a typical 
class room or special instructional materials presented from a studio. 
Retransmission of ITFS and ETV 

Many schools cannot receive either ITFS or ETV channels. A cable 
system can retransmit these channels to all schools, as well as give 
the added r ipability of presenting these programs on a flexible 
schedule through delayed presentation. 

Local Production 

Local origination allows the production of both instructional 
material and special programs by students and staff. For example, 
a chemistry class may stage an experiment which could then be shown 
in other schools and classes. Similarly, dramatic and musical pro- 
ductions could be distributed throughout the school system or even 
throughout the community. Such local production need not lack the 
quality of commercially provided materials and can be much less costly. 
Many students who find school boring get "turned on" by producing 
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their own materials. 



Parent and TaX"Payer Information 

Through the cablecast network the community-at-large can be kept 
informed of what's happening in the schools. Many criticisms of the 
educational system are based on incorrect or scant information which 
PTA.S and newsletters, etc., have not been very effective at countering. 
In addition, cablecasting allows getting information to every home, 
including those taxpayers without school-age children who may other- 
wise have little or no contact with the schools. 

In-Service Training 

As mentioned above, cable with its multichannel capability is an 
ideal medium for the efficient distribution of specialized programming 
within a flexible schedule. Through the use of an uncomplicated and 
familiar device, the TV set, teachers can receive special training 

and professional programming either in their own free time (even in 
their home) or in time allowed during tie school day for staff 
development . 

Multi-Language Programming 

Many large cities face the difficulty of teaching large groups 
of childre*^ whose native language is something other than classroom 
English. Washington, for example, has a large Spanish-speaking com- 
munity. Not only does TV provide a good medium for teaching English 
to these children, but programming in other subject areas could also 
be provided in their native language, so that they need not do poorly 
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in school because of language barriers. Many relatively small com- 
munities of interest can be provided with a degree of programming on 
the cable that is not jtherwise economically practical. 

F’ ^panded Curriculum 

Demand for new and specialized courses which may have a relatively 
short life in the curriculum present a problem of finding teachers 
who are qualified to teach them. Using the cable as a distribution 
medium, a smaller number of teachers could present special courses 
throughout the school district and thereby meet the changing demands 
for new subjects. 

On the other hand, there may be a demand for advanced courses 
which is not large enough in any one school to justify being a regular 
course offering, but for which a class-size demand might exist in an 
entire district. For example, an advanced math course may be of 
Interest *:o only a few students In a single school but possibly to 
20-30 students in a district. Again using the cable interconnection, 
one teacher or one video-taped program could present the course 
district-wide . 

Supplementary and Enrichment Programs to Home 

The entire conmunlty could benefit from educational programs 
available in the home. However, when enrichment programs have to 
compete with revenue-generating mass appeal programming for limited 
channel space, the educational programs generally get short shrift. 

The abundance of channels available on cable means that there Is ample 

channel space available for cultural and educational programming, too. 
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(7) Municipal Government Access . Local governments (in the 

major markets) are guaranteed access to at least one specially desig- 

18 

nated channel on the cable system. Washington, D.C., the ninth 
largest cicy in the country, evidences many of the ills of being an 
urban center: public school problems, traffic congestion, high crime 
rates, inefficiencies in the delivery of services, problems of govern- 
menf:al coordination, continuing need for various kinds of personnel 
training. 

In the course of this study, a series of twenty interviews were 

held with administrators, public information officers and other repre- 

19 

sentatives of a number of departments of the D.C. Government. Many 
interviewees felt that not only would cable be useful in enhancing 
present services (i.e., traditional public relations and citizen 
infonnation) , but iw also could extend the scope of these activities 
(i.e., in-depth exposure to how institutions operate with provision 
for citizen feedback could mean a more dynamic and responsive mode of 
operation). At the same time, many respondents cautioned that citizen 
feedback and access features would have to be structured with con- 
siderable forethought and planning so that expectations would not be 
unrealistically channeled. For example, it could be potentially dis- 
ruptive to give the impression that access to the government's ear 

Code of Federal Regulations . Title 47, Chapter 1, Part 76 - Cable 
Television Service, Support G - Cablecasting, Section 76.251(a)(6). 

19 

Paquette, Carol, ’’Summary of D.C. Government Cable Survey* ” The MITRE 
Corporation, WP-8564, Washington, D.C., December 1971. 
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would mean an Immediate solution to all complaints. Some means of 
making a reasonable response (possibly an ombudsman arrangement) would 
have to be devised so that people could feel that their voice is heard 
without getting the impression that the government is being unresponsive. 

In addition to developing an external interface with the public, 
some internal organizational changes would probably also be required. 

For maximum efficiency and cost savings, a central agency or inter- 
agency committee would be needed to coordinate governmental users of 
a cable system in terms of determining timing and duratior of programs, 
giving technical and professional assistanc 2 in the preparation and 
production of programming for external audiences (public service, 
educational) and sclieduling and/or allotting channel time for internal 
use (conferences, staff meetings). A number of recurring themes were 
expressed in the course of these discussions. Those which could be 
addressed through one-way cable services are discussed belor. 

. Need to find ways to reach inner city . The largest clientele 
group for governmental services is located in the inner city. 

This same area is also the most difficult to reach via other 
media which are largely directed towards the more affluent 
areas of the city and the suburbs. A compounding factor is 
the predaninant reliance of blacks and low income groups on 
television as a source of information. The high cost of com- 
mercial broadcast time puts it largely out of reach of most 
agency budgets except for occasional spot *Vommercials.’* These 
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brief announcements cannot do the job of informing the public 
of the range of services available through various agencies . 

Data on standards of eligibility, where to go for more infor- 
mation, how to apply, and the like also need to be presented 
in an informative fashion. 

Need to create better information and attitudes towards city 
services as well as get citizen feedback . A better knowledge 
of how governmeat agencies operate through an in-depth exposure 
may have a double pay-off in engendering greater public under- 
standing of institutional problems as well as greater public 
sophistication in dealing with governmental agencies. Some 
means of getting the citizens more involved in the governmental 
process is especially needed in Washington whose only elected 
officials are the members of the school board and a non-voting 
delegate in the House of Representatives. 

Need to provide public service and educational programming . 

This represents a very broad expanse of possibilities encom- 
passing a full range of governmental activities and including 
enrichment and traditional educational programming as well as 
public service information on such topics as nutrition, pre- 
ventive health, household management, and child care. Vocational 
training and vocational rehabilitation are other potential uses. 

While these needs pertain to some extent in every urban area, they 
are especially significant in Washington whose officials are all appointed 
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except for the school board. The local political process which 
provides at least some xough measure of citizen information and 
feedback does not exist in the District of Columbia. A more coninon 
urban problem is the lack of an effective medium through which com- 
munities can air local issues. The Sloan Commission Report succinctly 
illustrates some of the less obvious aspects of this situation: 

"The opportunity for those with issues and grievances 
to expose them... is of particular significance in 
the inner cities, and it is there that television 
is not only the medium of choice, but (along with 
radio) the only pervasive medium that is available. 

The dilemma in such areas is exemplified in some of 
the consequences of the decision, in New York City, 
to decentralize control of the schools. Dissatis- 
faction with the operation of the school system is 
pervasive in New York City, but there has been no 
way for the community as a whole to examine the 
roots and the nature of that dissatisfaction, to 
reach a consensus on the manner in which it can be 
remedied, and to act on that consensus. In the 
absence of such a consensus one is likely to find that 
little emerges other than groups of warring factions, 
no one of them representative of the community as 
a whole simply because the community cannot be 
involved in their deliberations. School board 
elections attract only a few percent of the 
voters; the results of the elections can hardly 
be called representative, and the grievances 
remain not only unresolved but largely unstated.” 

The municipal channel could provide, among other services, a 
forum for community dialogue through cablecast town or neighborhood 
meetings. Since the design of the Washington Cable System allows for 
coverage on a Service Area basis, a neat matching of local problems 
to the administrative hierarchy that can act on them can be achieved. 



20 



On the Cable , op . cit . , 



p. 124. 
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(8) Leased channels . The FCC regulations state that the remainder 



of the required bandwidth in addition to. the designated and broadcast 

channels shall be made available for leased use. On at least one of 

21 

these channels part-time users roust be given priority. The cable 

system must establish rules requiring first-coroe, nondlscrlmlnatory 

access, prohibiting the presentation of lottery information and obscene 

or indecent matter, requiring sponsorship Identification, and specifying 

22 

an appropriate rate schedule. The Comrolsslon at a later date will 
issue a proceeding on rate structures. 

A number of channels for lease should, if possible, be left un- 
allocated to specific users. There are likely to develop a wide variety 
of unanticipated uses as the public becomes aware of the possibilities 
of wideband cable. This potential for growth and experimentation should 
be maintained by having a margin of spare channels available to a 
variety of users as the capacity of the system is Increased. 

There will be many types of users for these channels: private 

citizens, political candidates, non-profit organizations and clubs, 
profit organizations who wish to show their own company-oriented or 
public-oriented programs. The particular appeal of cable for political 
candidates is its ability to provide localized and geographically de- 
fined audiences. It no longer becomes necessary for the candidate to 

- r ^ 

21 

Code of Federal Regulations . Title 47, Chapter 1, Part 76 - Cable 
Television Service, Subpart G - Cablecasting, Section 76.251(a)(7). 

^^ Ibld .. Section 76.251(a)(ll)(iii). 
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purchase area-wide media coverage when all he really wants to reach 
is a selected district. The following headings are some further 
examples of services that might be programmed by various sponsors 
and presented over leased channels. 

(9) Instructional programming . In addition to the above index 
and calendar-type informational services, instructional programming 
of various types could be cablecast to the community. A common obser- 
vation of inner city teachers and administrators is that many children 
are educationally deficient even before they enter school. A televised 
preschool program utilizing already developed Head Start concepts could 
help to bridge this gap and could thereby enhance later in-school 
learning for these youngsters. 

Adult education could also be made more readily available to every- 
one in the community. Inadequate public transportation, especially 
during non-work hours, prohibits many inner city residents from taking 
advantage of present adult education classes. In addition, many women 
with children at home also find it difficult to get out to attend class. 
High school dropouts, functional illiterates, and others who may be 
embarrassed by their educational deficiencies could take courses 
privately and anonymously. Kentucky Educational Television has recently 
undertaken the design of a televiscid series to prepare adults for the 

GED high school equivalency. The Corporation for Public Broadcasting 

23 

is also researching a similar program. 

^^ETV Newsletter, Vol. 6, No. 4, February 21, 1972, p. 5. 
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There is a large community of institutions of higher education 
in the District of Columbia ranging from full universities offering 
postgraduate degrees to small one or two-year vocational schools 
offering certificates. Like many other public and private schools, 
many of these D, C, institutions are experiencing financial problems 
and are looking for better ways to utilize available resources. 

In response to these problems a number of institutions elsewhere 
are trying out the ''open university” concept. This development involves 
taking regular courses of study through correspondence work, viewing 
of television lectures and individual reading in local libraries, 
ofte.i combined with brief work in residence at the university campus. 24 
This seems to be an especially appealing approach for Washington 
schools where a large perc ntage of the adult working population is 
already pursuing degr jn a part time basis. In addition, this is 
an opportunity to provide a low cost college degree to disadvantaged 
persons who otherwise could not afford the $70.00 or so per credit 
hour or the time off from work to pursue the traditional degree route 
of campus residence and course work. For example. State University 
College in New Faltz, New York, is presently offering a three credit 
introductory course. Psychology Today, over the area cable systems. 

The course is offered twice weekly for a twelve week period. While 
all CATV subscribers may view the course, those wishing regular col- 
lege credit musX register with the university and pay a tuition fee 

^^Boyer, E. and Keller, G, , “The Big Move to Non-Campus Colleges,” 
Saturday Review i 17 July 1971. 
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of $58.05. The University of Rhode Island offers a course in 
American Negro literature on cable. The instructor of this course 
says, "Cable television allows a variety of people who cannot actually 
’attend* school to become familiar with a subject vitally important 
to thera.’’^^ 

There are many educational needs for specific interest groups 
within the various Washington coninunities which have not been addressed 
by institutionalized education. For example, Washington is the tempo- 
rary home of many foreign nationals on a diplomatic, educational, 
employment or tourist basis. Many of these visitors want to learn 
the English language, to learn about this Capital Clty--how to get 
around, how to learn about its history, laws, landmarks, cultural 
activities, facilities, etc.— or to rapidly learn "survival" skills 
and useful information about this city and country. Washington also 
has a large Spanish speaking population. This community needs English 
language courses as well as other educational courses conducted in 
Spanish. 

Nearly all of the Administrations in the D. C. Depax*tment of 
Hunan Resources could profitably utilize substantial channel time in 
providing educational materials to their various constituencies 
throughout the city. The Vocational Rehabilitation Administration . 

^^*'College Comes to N. Y. Cable Subscribers,** NCTA Bulletin . Vol. 1, 

No. 1, September 28, 1971, p. 2. 

2 6 

"Lit Course on Cable," NCTA Bulletin . Vol. 11, No. 10, Match 7, 1972, 

p. 3. 
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for one, conducts an extensive training program in conjunction with 
a number of other D. C. agencies. A listing of their clientele groups 
illustrates the range of problems that can be at least partially met 
through an enhanced educational coinnunlcatlons capacity: alcoholics, 

drug addicts, visually impaired, deaf, psychiatric, mentally r'.>tarded, 
public offenders, public assistance recipients, school dropouts, 

juvenile delinquents, socially deprived, the physically and emotionally 

27 

disabled and other handicapped. As is frequently the case in 
special education, the number of trained staff is not sufficient to 
meet the demands for their services. In addition, there are not only 
a multitude of types of handicaps, there are many different degrees 
of impairment which require different types of training. A broadband 
telecommunications system which can extend the capabilities of the 
present staff in both time and space (by making instruction available 
via the home television receiver) could conceivably Increase the 
effectiveness of this agency's operations. 

The Social Services Administration provides programs in home 
economics, consumer education, money management, home management, 
self Improvement and grooming to low Income families, centers providing 
day care services and other community agencies and organizations. 

These programs could be given on a continuing basis and in more depth 
if they were delivered to the home via the cable. In addition, SSA 
has responsibility for the foster home program and for some day care 

27 

"Servlceb of The Department of Human Resources," D.C. Government, 

June i 9 7 1 , unpaged . 
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centers. General counseling services, training and enrichment mate- 
rials could be provided on a re.r^ular basis to these homes and centers, 
thereby strengthening and upgrading these programs. One source in 
the Department of Human Resources indicated that a major problem in 
the foster parent program is that foster children frequently require 
special guidance and handling which most lay people are not equipped 
to give. Although Human Resources is committed to help with these 
problems, lack of resources and staff limit the amount of one-to-one 
guidance they can give. While individual cases would still require 
individualized attention, general guidance and information could be 
cablecast on a regular basis and would potentially result in fewer 
"dvop-out" foster homes. 

The Narcotics Treatment Administration has a big ^ jb of informing 
the public about drugs and their use and misuse. Ex-addicts have had 
remarkable success in helping to sIovt down drug abuse through rap 
sessions at schools and community centers. If tnis type of program- 
ming expanded with information about treatment and rehabilitation 
programs could be televised in the District, Human Resources persr 
nel feel that a measurable decline in drug traffic, especially among 
the young, could be effected. 

(10) Health Services . There exists a substantial need in the 
District of Columbia for expanded delivery of health services. Both 
the infant mortality rate and the tuberculosis rate are higher than 
the national average. (See Table A-2, Appendix A.) Although tele- 
cast: programs cannot replace medical attention by a physician, these 
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problems could be somewhat ameliorated through programming on general 
nutrition and hygienic practices as well as telecasts directed specif 
ically to prenatal and child care, recognition of disease symptoms, 
where to go for medical examination or treatment, when Co call a 
doctor . 

A recent report on a 1970 monitoring of health information dis- 
seminated over broadcast television revealed that health-related con- 
tent (including commercials) used 7.2% of the typical 130-hour broad- 
cast week. However, only 307® of this health time offered useful 
information and the remaining 70% of the material was inaccurate or 
misleading or both. The investigation in this study concluded: 

Television, a most powerful communication medium, 
has a long way to go to fulfill its public respon- 
sibility to educate accurately and effectively 
about health. A recommendation of this study 
would be to make more time available to health- 
oriented persons for the presentation of useful 
television health information and education in 
a stimulating format. The time should be at 
least equal to the inaccurate or misleading 
health information that amounts to 5 per cent 
of all television time. The potential of tele- 
vision to inform, instruct and educate should 
not continue to be wasted and abused, but rather 
should be used as an integral part of a plan 
designed to deliver better health care. 

The Community Health Services and the Mental Health Administra- 
tions both have sizable informational and instructional components 
in their missions. One of their biggest problems is informing people 
of what services are available and then, once informed, getting peopl 
to utilize these services. The Health Services Administration feels 
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that word-of-mouth throughout a community is their best method of 
getting people to come to HSA centers once they know about them. If 
someone in a neighborhood has come to a clinic and received good 
treatment he will tell his neighbors and more people will come. 

However, this technique works both ways - if someone has a bad expe- 
rience this will get around the community, too. It was suggested 
that in-depth programs shoving what happens at treatment centers as 
well as providing accurate information about various programs could 
help change this pattern. Even with their all-out ca:npalgn against 
lead poisoning they found that many mothers would not bring their 
children for tests. Either they did not know what was go tag to 
happen or they had more apprehension concerning the immediate drawing 

of blood for testing than about the more serious, but also more dis- 

29 

tant, effects of the poisoning. 

(11) Special interest programming . The multiplicity of channels 
on a cable system could foster variety of programming by presenting 
series of special interest materials on sports, hobbies, travel, 
gardening, bridge, investments - the lis'c is endless. "Sesame Street," 
"The Electric Company," and "Zoom," among others, have provided new 
models for children's programming. Research conducted by Action for 

Children's Television has shown that 2/3 of all children's programming 

30 

is of the "chase-adventure" variety. Considering the average TV 

29 

See also On the Cable , op . clt . . pp. 102-105. 

30 

Forum on "Children and the Mass Media," White H<xise Conference on 
Children, December 1970. 
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viewing time of children, this is a considerable waste. More con- 
structive and creative children's programs could make it less so. 

The Children's Programming Corporation of New York is one organization 
that has just been formed to create and market such children's pro- 
gramming. 

FULL ONE-WAY 

The Full One-Way system provides frame-stopped video services in 
addition to the Limited One-Way services. As mentioned above, many 
of the conventional services could also be provided in this mode. In 
addition. Public Information Services could be provided under Limited 
One-way, but the <]uantlty of information is potentially so great that 
frame-stopping capability would be the mo;^t efficient and useful form 
of delivery. 

(1) Public Information Services . An enormous amount of community 
information is generated by the municipal government, private and non- 
profit service agencies and other groups. A public it formation channel 
(or channels) could provide a convenient reference source for city 
residents as well as a means for these groups to reach their target 
clientele. Some suggested program topics follow. 

, Employment Information . Up-to-date job descriptions, locations, 
accessibility by public transportation, how to apply for jobs 
Including experience required and educational level required, 
where to apply, and other employment related information. 

^^ ETV Newsletter . Vol. 6/Kn. 4, February 21, 1972, p. 6. 
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• Transportation Schedules . Public transportation schedules, 



fares, and other transit user's information. 

Welfare Information . Names, addresses, phone numbers, hours 
and services of welfare agencies. Welfare qualification 
requirements, how to process application, types of aid 
available. 

Health Information . Location of clinics, index of services 
provided, cost, health care information (such as disease 
recognition, prenatal care, infant care, nutrition, general 
hygiene) . 

Legal Information . How to obtain legal counsel, where, fee 
schedules, what type (civil, criminal), general rights of 
citizens . 

Guide to Federal and Municipal Agencies . Information on 
government and municipal agencies and programs--e ,g, , which 
agency handles housing code violations, how to contact them, 
what to expect after contact is made. 

Drug Addiction Rehabilitation Information . Types of programs, 
eligibility standards, locations, what to expect, what is 
expected of applicants. 

D. C. Events . Announcements of local events such as the troop 
meeting of the local Boy Scouts, D, C. Recreation Department 
programs. Summer in the Parks, street theater, special exhibits 
at the Smithsonian and other local museums and galleries, 
church bazaars, public meetings. 




ire 
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Using a conventional cable system, this information could Ij presented 
on one or more rSaunels in a prescheduled format, i,e., welfare infor- 
mation will be presented every day at 10:00 a,m. , 3:00 p.m. and 9:30 p.m. 
By the addition of a frame-s topping device and a subchannel tuner to 
the home television receiver and a mini-computer at the headend, these 

materials could be available on demand as has been demonstrated by MITRE 

32 

using the Reston, Virginia, cable system. 

The design of the WCS would allow all of this information to be 
tailored to and delivered on an individual Service Area basis. For 
example, locations of clinics and other service agencies could be 
identified within their own Service Area rather than being included 
in a complete list of city-wide locations. The resident of Southeast 
is not likely to be interested in where clinics are located in North- 
west unless there is none closer to him. In addition, the types of 
information of interest would vary somewhat across the city. Welfare 
information, for example, would be more relevant to the residents in 
S/As 5, 6 and 7 than those in S/A 8, 

(2) Subscription Channel for Professionals , One of the problems 
of a highly technological society such as ours is the ‘’knowledge 
explosion," How to efficiently dissemii ate all the information con- 
stantly generated to those interested in or needing it, has become a 
paramount question especially in such active fields as medicine and 

T2 

Volk, John, "The Reston, Virginia, Test of The MITRE Corporatior ' s 
Interactive Television System.' The MITRE Corporation, MTP-35?, 
Washington, D,C, , May 1971. 
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Idw, Washington, as most urban areas, has a large number of medical, 
nursing, and medical technician schools, practicing medical personnel, 
hospitals, law schools, law firms, trade associations, and the like, 
all of whom have a great need to keep abreast of developments in their 
respective fields . 

For example, lawyers interested in recent court decisions and 
their impact on a particular area of the law can tune in for a brief 
synopsis of these developments. Doctors may view information on new 
drugs, new operational techniques, or a rare disease may be seen by 
many doctors and medical students who might otherwise never view such 
a case until they have to treat it. The National Medical Audiovisual 
Center of the Public Health Service and the Roche Laboratories are 
two sources of materials which are presently available. 

(3) Pay TV . The addition of an address encoder-decoder device 
under Full One-Way would permit programs to be shown on a pay TV basis. 
First-run movies and championship sporting events could be distributed 
to individual homes willing to pay an additional fee for the program. 
TWO-WAY SERVICES 

Interactive or two-way systems can provide an important new dimen- 
sion to cablecasting. Such systems allow the viewer to send messages 
back to the cable headend . The viewer's messages can be responses to 
questions in which he c joses between a number of alternatives by 
pushing a button to identify his choice (e.g., polling) or his message 
could be a request for a service which he sends by typing it on a 
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keyboard at his home terminal. Alternatively, the message could be 
originated by a variety of automatic devices located in his home or 
business establishment. Two-way capability is expected to have wide- 
spread impact on future cable programming and system design. However, 
it is expected that this extra capability will be accompanied by a 
1007o increase in system costs and an 867» increase in subscriber fees 
over the conventional one-way systems, when the capital costs include 
the cost of subscriber terminals. (See Section VI-Financial Analyses.) 
The services that would be provided by the WCS would be incremental 
in nature, i.e., all two-way services (both Subscriber Response and 
Electronic Information-Handling (EIH) would be in addition to the one- 
way services. An EIH system, then, would provide all the services 
listed under One Wa^' and Subscriber Response as well as the services 
that are unique to EIH, Similar to the one-way case, leased channels 
would also be available with two-way capability. 

Subscriber-Response 

A Subscriber Response capability as defined in this report, is 
one in which the subscriber-initiated message is limited in length. 

This message is primarily a coded request, status or signaling message. 
The message from the headend will be either a polling sequence or a 
burst of alphanumeric information. Some of the interesting interactive 
services that can be provided through this capability are discussed 
below. 

(1) Interactive Educational Programs . In the future educational 
courses of all types could be offered via a subscriber response system. 
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In this format, the system would provide immediate audience feedback 
to a teacher of any subject, and any grade level from pre-school through 
university level, to indicate whether students are comprehending the 
subject under discussion. Questions from the students could be screened 
by a computer, in real-time, and consensus questions presented to the 
teacher as the session proceeds. 

(2) Interactive Entertainment . A two-way system makes pos.sible 
a wide variety of new interactive entertainment programs in which the 
development of the programs is dependent upon audience responses. 

This has broad application to games, dramatic shows, panel discussions 
and a variety of other new types of TV entertainment programs. For 
instance, children’s programs could contain interactive elements in 
which the viewer is asked to respond to questions and situations. The 
responses of all viewers or selected viewers could then be shown 
immediately and used to provide direction to the remainder of the 
program. Such approaches were used with much success in some cf the 
Expo 67 exhibits. Adult drama, comedy and other types of shows could 
also be designed in the same fashion. 

Political programs and talk shows could use subscriber response 
systems to provide audience participation through responding to 
questions and expressing opinions. In addition, various types of 
interactive participatory, many-player game shows might be developed 
in the format of ’’Concentration, *' ”To Tell the Truth,” and ”What’s 
My Line.” 
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(3) Preference Polling . In essence, polling (i.e., a procedure 
in which a viewer chooses from one of several alternatives by pressing 
appropriate buttons on his home terminal keyboard) provides a feedback 
information link between TV viewers and a large variety of opinion 
pollers. Topics might include TV programming, politics, products, 
a lecture or discussion that has just been aired, a movie, or an 
endless variety of other subjects. (Instant Nielson surveys could 
be provided much more cheaply and frequently.) This capability can 
be readily supplied by a two-way interactive system and is likely to 
ue quite popular once it is developed and tested . 

In the early stages of the WCS it will be important to develop 
an audience voting capability within the system as an aid in optimizing 
program content and types. The cable system operator would be able 
to obtain opinions from viewers as to which programs they like or 
dislike, as well as what new programs they would like to have pre- 
sented. These data can then be tabulated and analyzed for use in 
system program planning. 

Government agencies as well as political office holders could 
use this type of vote tabulating service to assess responses to 
various questions and issues that are of public interest. Pub 1 ic 
opinion polling could be conducted much more frequently and extensively. 

Similarly, manufacturers and distributors of goods and services 
could use video channels to display products and services to sub- 
scribers and to conduct market surveys . 
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(^) Catalog Shopping . General shopping services could be pro- 
vided with a subscriber response system. Businesses and stores could 
display and demonstrate products and services for sale, or conduct 
auctions, by using either video catalogs or video cameras and displays. 
For this type of shopping service different times of day might be set 
aside for displays of various types of goods and services. A subscriber 
could observe these programs and order goods or services through the 
use of his keyboard response channel. A record of the transaction 
would be performed automatically by a computer at a central location. 
Order verification could be provided via strip printers built into 
the subscriber terminal which would instantaneously display his typed 
request. The types of products that would be merchandised could vary 
from area to area. Using the selectivity that cable provides, the 
home shopping merchant can vary his offerings to coincide with the 
buying r ^wer and purchasing profile of a particular area. 

(5) Alarm Communications . Various types of surveillance alarm 
services, such as burglar alarms and fire alarms, could be provided 
for homes and businesses. Outputs of these surveillance devices 
could be sent automatically, via a subscriber’s terminal, to the 
appropriate public safety or maintenance center for action. Each 
transmission would contain the subscriber's address. Calibration 
devices and maintenance routines would be provided to permit periodic 
testing of the surveillance devices, thereby reducing false alarms. 
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(6) Utility and maintenance services . A number of examples of 



uti ity and maintenance services that could be provided by a Subscriber 
Response telecasting net are discussed below. If there is a terminal 
in the home being used for a variety of cable services, the add-on 
cost of these services will be quite low, making a great many of these 
applications available to the average subscriber. 

Malnt'‘nance Services - The basic polling feature of the subscriber 
response system could be used to check the entire cable distribution 
system and all subscriber response terminals at frequent Intervals. 

Signal levels of amplifiers at multiple locations in the distribution 
system, as well as at all terminals, could be monitored from a central 
location to diagnose operational problems In the system. These pro- 
cedures could be used to locate specific amplifiers or terminals that 
require either preventive or emergency maintenance and would be used 
to keep these components of the system in satisfactory working condition 
and to minimize service outages. Similarly, the cable system could 
be used to sake maintenance chocks of a variety of equipments. This 
feature could prove quite attractive to a company iu preventing excessive 
downtime losses . 

Meter Reading and Automatic Billing - Several types of automatic 

meters for electricity, gas, and water are now available which could 

be adapted for use with the response terminals of a two-way cable 
33 

system. These meters could be interrogated as often as desired by 
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"A Black Box to Replace the Meter Reader,” Business Week > February 
12, 1972, pp. 70-71. This article cites developments by AT&T, 

Metro lab, Westinghouse and Neptune Meter Co. 
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a central computer. Each meter response would carry with it the 
address of the subscriber. The central computer would store and 
tabulate the data received and automatically calculate monthly billings. 
These data and billings could be transmitted to the utility companies 
for their action. Economically, the use of cable systems for these 
meter reading functions may be quite attractive, particularly if high 
system penetration is achieved by other services and a universal home 

terminal can be shared by the utility functions and various other types 

34 

of service functions described in thir. section. 

Selective Load Control and Load Monitoring - Another important 

potential application of two-way, interactive cable systems is for 

selective load control of devices in homes, offices, business estab- 
35 

lishments, and schools. For instance, for several years a number 
of power companies throughout the nation have been reducing their peak 
load requirements by offering special rates to customers who are willing 
to use time switches to disconnect the lower element of two-element 
electric h6t water heaters during predicted peak load periods. However, 
with the advent of widespread use of air conditioning, washing machines, 
dryers, and other home appliances, the characteristics of dally power 
loads have been changing significantly over the past several years 
and are hard to predict. 

34 

Eldridge, F. R., ^System for Automatic Reading of Utility Meters,” 

The MITRE Corporation, M72-7, September 1971. 

35 

Eldridge, F. R., "The Use of Cablecasting Systems for Control of 
Electric Power Grids," The MITRE Corporation, WP-7584, May 1971. 
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Detroit Edison, to overcome this problem, has Implemented a radio 
system for rapid, direct control of hot water heater switches during 
peak periods. As Indicated In Section V the cost savings In power 
generation and transmission facilities can be very significant with 
this type of control. A similar system couid be Incorporated In a 
two-way cable system, using selected trrminals for turning off less 
critical electrical devices, such as hot water heaters, electric dryers, 
washing machines, and air conditioners, during overload periods, while 
leaving on more critical devices such as iron lungs, elevators, subways, 
and electric lights. In addition, information on the operational status 
of these devices could be sent to a central computer for monitoring 
and control purposes. After a power load-shedding operation, the same 
system could also be used to turn on electric devices, in a selective 
and time distributed manner, to avoid transients and resulting system 
overloads. The system could also be used to monitor power system loads 
during normal operations for purposes of system maintenance, design 
and planning. 

Leak Detection - Homeowners, utilities and Insurance companies 

could benefit from real-time safety control over a number of systems 

In the home. Technical systems are available which can detect gas 

leaks, shut off the gas supply to specific appliances, and signal an 

alarm to both the subscriber and the gas conpany. The costs of these 

devices is h h but they have the potential to reduce risks due to 

explosion. Substantial insurance savings may result. Similarly, oil 

burner operating problems could be detected, the supply of oil shut 
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off and an alarm set off to alert the residents and che maintenance 
company to the problem. This capability may also be extended from 
the home to ind istry for a variety of special safety hazard appli- 
cations . 

Electronic Information-HandllnR 

Electronic Information Handling provides the capability for largii 

amounts of information to be transmitted in a variety of formats (i.e., 

alphanumeric or pictorial) at the subscriber's request. It also allows 

active interaction with a computer for individualized services such 

3 6 

as persoral record keeping and updating. (A full description of EIU 
is contained in Appendix B, Technical Implications of Programming and 
Services . ) 

One-way Electronic Information Handling Interactive EIH services 
can be provided over a one-way system by the addition of a frame- 
stopping device and subchannel tuner to the ho..** t:elevision receiver 
and a mini-computer at the head end. This type of delivery system 

has been demonstrated by MITRE using the Reston, Virginia cable system 

37 

with a telephone line for the return link. (One-way EIH capabilities 



See Stetten, Kenneth J., ’’Interact ive Television Software for Cable 
Television Application," (The MITRE Corporation, MTP-354, June 1971) 
for an outline of possible services. 

^Mason, W. and Polk, S., "Revolutionizing Home Communications," 
presented at ’72 IEEE INTERCON, March 20, 1972. 

Volk, John, "The Reston, Virginia Test of The MITRE Corporation's 
Interactive Television System." The MITRE Corporation, MTP-352, 

May 1971. 

Stetten, Kenneth, "TICCIT: A Delivery System Designed for Mass 

Utilization." The MITRE Corporation, M71-56, October 1971. 
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are described under Full One-Way Services in Appendix B,) Two-way 
EIH services are described below. 

(1) Computer-aided Instruction . The addition of a computer at 
the headend permits individualized computer-aided instructions (CAI) 
either in the home or school. The advantage of this system is that 
it allows for individual differences in the degree of difficulty of 
the subject matter, the level of proficiency of the student and the 
time needed for him to cover the subject. Each student's performance 
can be analyzed on an individual basis and his scores and test marks 
recorded and reviewed at any future time to indicate the trends in 
h'^s learning. In addition, a calculation service as well as a data 
storage and retrieval service could be used to assist the student 
with either his homework or in his development of special reports on 
various subjects. In Overland Park, Kansas, for instance, a cable 

system is providing interactive Instruction to homebound students 

38 

through both voice and video response from the student. 

Interactive educational programming is technically possible right 
now, and the economic feasibility is improving. However, as discussed 
under one-way educational services, new institutional arrangements and 
even some basic concepts about what a school system is may have to be 
developed. Much courseware development will also be needed. 

3 o 

Katz, Dr. Harold, Technical Panel on 'Two-Way Operation— Boom or 
Bust," NCTA Annual Convention, July 8, 1971. 
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(2) Interactive entertainment « EIH lias the capability to pro- 
vide more individualized interaction than the Subscriber Response 
Services described above. With EIH, in addition to the types of 
programs described under SRS , a number of few-player or one player 
games might be provided on a two-way system, including such games as 
bingo, bridge, tic-tac-toe, checkers, chess. Chess or bridge problems 
could be presented for a viewer to solve with comments on the various 
key moves that he would make in response to the game problem. 

(3) Social services . Many of the services discussed above 
under Public Information Services, Instructional Programming and 
Health Services, could also be provided in an interactive mode. This 
increase in capability would allow more individual flexibility, both 
in terms of what level of information is retrieved and when it can 

be retrieved. Some of the types of services which could be enhanced 
by two-way capability are listed below: 

. Employment information 
. Transportation 
. Welfare information 
. Health Information 
. Legal information 

. Guide to Federal and Municipal agencies 
. Drug Addiction Rehabilitation information 
. D. C. Events. 
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In addition, an ombudsman service could be implemented inter- 
actively by allowing a subscriber to enter specific questions and 
criticism about community affairs or complaints through his terminal 
and to receive either an alphanumeric or video response. This would 
be the cable equivalent of the "Hot Line" service conducted by many 
newspapers and radio stations. 

Vocational counseling could be implemented using guidance 
counselors, assisted by a computer to respond to subscriber initiated 
requests for vocational information. The viability of this service 
would depend on the availability of suitable sponsors and probably 
would require a sophisticated semiautomated or automated data base. 

(4) Video library . Cameras and other appropriate origination 
facilities could be set up in libraries or museums, Federal and 
Municipal offices, and other public reference sources to be used in 
responding to specific subscriber's inquiries for information, for 
which a video response would be useful. This system could be used to 
transmit pictures, maps, diagrams, pages of books, and other forms of 
data. The information could be displayed immediately on the subscribet-'s 
television set or recorded either on tape or with facsimile for later 
inspection and study. 

(5) Individualized shopping and reservation . Individualized 
shopping services could be provided if current inventories of businesses 
and stores were available in a central computer memory. Under these 
circumstances, the subscriber could use his keyboard to describe a 
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particular item that he wishes to buy. The computer could 



then sea . ch 



the Inventory records and tell the subscriber which businesses or 

stores have that particular type of Item In stock. The prospective 

buyer could then go to see the Item before deciding to buy It, or he 

could order It Immediately from one of the available sources through 

the use of his home terminal keyboard. 

Reservation services could be provided by similar procedures. 

Each subscriber would be able to call up data from a number of service 

category fields by entering a request for the category desired. He 

could request schedules, diagrams showing locations of available 

) 

seating, etc. Using this information he would, through the use of 
his keyboard, make his own reservations for air travel, sporting 
events, restaurants, theaters. A record of the reservation and 
automatic billing would be provided by a central computer. 

(6) Banking and credit services . For each subscriber, banking, 
income tax, family budgets and other records could be maintained and 
retrieved on demand. The value of stock portfolios could be kept-to- 
date, and other types of banking and credit services could be performed 
by the system. Security for these types of services would be maintained 
through the use of coding devices, scramblers , distributed transmission, 
etc. In conjunction with these banking and credit services, a calcu- 
lation service, of the type being demonstrated at Res ton, Virginia, 

I9 

Volk, John, o]^, clt . 
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ERIC 
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could also be provided for tabulating checking accounts, calculating 
income taxes , and other services . 

SPECIAL SERVICES 

Special services are similar in nature to the point-to-point 
services, discussed below, except that they would serve the larger 
geographic area covered by the telecasting net. These services require 
two-way transmission to provide telemetry and data communications 
services. Some specific examples of various types of Special Services 
follow. 

(1) Traffic control . Due to the fact that the cable will be 

passing every street corner in the District, it will offer a unique 

opportunity to establish a traffic control system. Traffic counters 

could be directly tied into a computerized traffic light control center 

via the cable and timing of lights could be automatically adjusted to 

promote traffic flow. The Department of Highways and Traffic in D.C. 

is currently conducting a traffic control experiment utilizing phone 

40 

lines as the communications link. Initial estimates indicate that 
the use of cable could as much as halve the communications costs for 
a city-wide system. 

(2) Mobile radio communications and automatic vehicle monitoring . 
The increasing demand for mobile radio for dispatching and mobile 
communications for police, fire, taxis and other fleet operations has 

^^Scott, J.E. , "Urban Traffic Control Laboratory in the District of 
Columbia," National Telemetry Conference, 171 Record. 
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Spectrum availability 



reached a critical point in major urban areas, 
is limited while the number of users continues to increase. One of 
the most effective means of offering mobile radio service to many more 
users is the use of cellular areas of limited radio coverage and the 



Each cell would contain a small base station to communicate with 

vehicles within that cell. These base stations could be interconnected 

by cable to a central administrative center which would coordinate 

communications from cell to cell. 

An automatic vehicle monitoring (AVM) system could be associated 

with a cellular communications system and use the same components. 

An AVM system monitors the position of moving vehicles and can enhance 

42 

the operations of mass transit , police , and other fleet operations , 

(3 ) General-purpose digital communications . The tremendous 
bandwidth of cable provides an opportunity for distribution of digital 
information as well as for conventional TV signals. Much of today's 
commercial/industrial information exchange makes use of digital 
communications, and there is a growing need for interaction of computer 
data bases. A general-purpose digital system would provide a two-way 
digital communications link for any two subscribers, not limiting them 

41 

Eldridge, F. R., ''Future Land-Mobile Communications," Research 
Analysis Corporation, RAC-P-48, January 1969. 

42 

Gould, A. V., "Automatic Vehicle Monitoring," EASCON 1970. 
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to any particular code, format or message length. This service could 
be provided utilizing the basic components of the Subscriber Response 
system described above. 

The MITRE Corporation has developed a technique to overlay digital 
communications on a two-way cable network that will not interfere with 
concurrent distribution of TV and FM broadcast signals. 

(4) Local distribution of special common carrier services . The 
FCC ruled on May 26, 1971, that special common carriers may offer 
point-to-point services using microwave interconnecting lines in 
competition with existing common carriers. These carriers offer 
services such as computer data communications and private lines ser- 
vices for telephone, telegraph, and data messages for large business 
and noncommercial users. The WCS could be used as the local distri- 
bution system between the special common carrier terminals and the 
terminals of their individual customers. Appreciable cost savings 
are made possible by sharing the capacity of either the telecasting 
net or the point-to-point nets, 

FULL TWO-WAY SERVICES 

Full two-way services are here defined as those that require 
wide bandwidth on the respoi^se link that is capable of video or high 
speed data as compared to the narrow bandwidth return utilized for the 
two-way services discussed previously. Connections would be from 
subscriber to headend and return. 

43 

, 'T)igital Cable Communications," The MITRE 
Corporation, M71-113, January 1972. 
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The bulk of subscriber-to-subscriber two-way services would be 
provided through the utilization of, or tie into, a point-to-point net 
in the WCS, as described in the following section. However, for a 
very limited number of subscribers, the telecasting net could also be 
used for these purposes when a larger area of coverage (number of 
receiving subscribers) was desired than that provided by the point- 
to-point network. For instance, closed circuit television (CCTV) 
channels, facsimile channels, and various other types of home and 
business wideband communications could be provided using switching 
at the headend or sub-headends to make the proper channel connections 
for the service. 

Since it is presently envisioned that only one of the four 
available upstream channels per service area will be used for computer 
polling in the limited two-way mode of operation, two to three upstream 
channels could eventually be used to transmit program originations 
upstream in the telecast network. Thus 18 to 27 (2 to 3 channels for 
nine Service Areas) subscriber-originated or other special program 
originations could be transmitted, simultaneously, back to the system's 

AA 

headends for distribution over the telecasting network. 

POINT-TO-POINT SERVICES 

Our analysis has indicated that a single channel each for school 
and municipal use is extremely inadequate. Consequently, in addition 

A A 

For some problems with upstream video transmission, see Appendix B, 
the subsection entitled, "Distribution for Subscriber Response 
Services". 
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to the telecasting net, additional point-to-point cable channels would 
be provided by the WCS to meet coiraiunity needs. Point-to-point net- 
works would allow certain institutions to be interconnected on a full 
two-way basis. Special users would be the Municipal and Federal 
governments, universities, and business organizations. As noted in 
Section V. , each special point-to-point network would have the capacity 
for at least 14 6 MHz two-way channels. Our studies and discussions 
have indicated that one of these networks could be entirely utilized 
for municipal services. The other point-to-point requirements have 
been estimated based on the idea that a variety of institutional 
benefits would accrue to certain types of companies or public agencies 
with the availability of a wideband two-way, interactive point-to-point 
net. In addition, privacy of communications could be provided. The 
following sections desc ibe the preliminary concepts for these four 
special purpose point-to-point networks. 

(1) Municipal Services 

Municipal Governroent - The discrete point-to-point cable system 
could provide essentially a dedicated system connecting all municipal 
departments allowing for data exchange as well as other communication 
functions. The utilization of this capability could enhance govern- 
mental coordination by enabling the mayor and/or council to confer 
with any or all department administrators without setting up formal 
meetings and having everyone come to some central location. The fact 
that cable would provide both visual and audio communications as well 
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as data information transfer at an economical rate makes this medium 
more attractive for remote conferences than other available technologies 
As mentioned above, a survey was conducted of various governmental 
agencies to determine what their uses for wideband communications 
might be. Two requirements--for better internal communications and 
in-service training--could be addressed through a point-to-point 
network. 

. Need for better communications within governmental departments . 
The capability for direct face-to-face communications between 
agency or department heads and their staffs without submitting 
to the filters of the printed page or the organizational 
hierarchy or the office grapevine would provide for more 
effective communications than presently available. Time 
could be saved by being able to hold staff meetings remotely 
with everyone staying at their own location rather than 
traveling to some central spot. In addition, everyone could 
sit in on the meeting without the problem of finding a suf- 
ficiently large auditorium. Getting the word first hand with 
provision for questions and discussion could enhance any agency ^ s 
operating efficiency and employee morale. 

. Need for flexible in-service training . Practically every 
government agency conducts some degree of employee orientation 



III-52 



146 



size and the 



and in-service training. Both the large 
decentralization of many agencies makes it difficult to 
coordinate these programs in an efficient manner. Consid- 
erable time and dollars are spent in people traveling some- 
where to make a class. In addition, departments like police 
and fire have a continuing need for up-to-date training while 
their personnel work various shifts. A municipal cable net- 
work tying together all governmental sites could put an end 
to much personnel travel and allow a more efficient utilization 
of training staff. In addition, more personnel time as well 
as budget dollars could actually be devoted to training since 
travel time and expenses could be significantly reduced. 

In addition to these general governmentwide applications, a 
number of more specific uses was outlined for the Criminal Justice 
System (police, courts, corrections) which would be one of the major 
governmental users. A summary of these various applications follows. 

. Prosecutors could use cable XV with facsimile capability for 
rapid transmission of court orders and other records where a 
hard copy record is required. 

. Cable could be used in training of homicide squad by enabling 
them to view autopsies and thereby learning about pertinent 

45 

Sunnyvale, California, Cablevision has provided its production 
facilities to the citv government for the creation of a video-taped 
introduction and orientation program for new employees. The tape 
will be shown on the city's closed circuit system. NCTA Bulletin , 
Vol. 11, No. 4, Jan. 25, 1972, p. 3. 
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medical analysis which will give them a better idea for recon- 
structing the crime and what to look for in investigation. 
Cable could give both law offices and law students better 
access to courtrooms - important to consider right now because 
plans are being drawn for new court buildings and cameras and 
other hardware could be included inconspicuously if included 
in initial plans and con^Jtruction . 

Coverage of Decision Days at Supreme Court would be a service 
\?hich could be networked to major law firms all over the 
country and for which they would be willing to pay a substan- 
tial price. 

Cable could be used for basic education in correctional insti- 
tutions - great need for this, with insufficient funds to 
really meet it. 

Televised lineups for offender identification (would possibly 
require color capability) would be very useful. Present pro- 
cedure is to have detectives, victims, witnesses come down to 
Headquarters to view lineups. Could have lineups televised to 
precincts on private circuit on a regular basis and provide 
admission pass to those with valid access. Could also present 
photos of known offenders. 

Police officials maintain that there is a criminal hard core 
of about 500 in D . C. area that is responsible for 83% of the 
crime; many are prosecuted on lesser charges or for fewer 

III-54 



148 






offenses because of identification problem. Criminals can do 
visual things like add beards, different attire, change hair 
styles, etc. that can not be done now. This service also would 
be useful for possible networking to other major cities - to 
catch the mobile criminal, a growing category. 

. Cable hook-ups could be used to provide expert witness testimony 

without wasting their time. Psychiatrists and chemists are 

A6 

particularly pressed and are most needed to testify. 

. Cable arrangement between lawyers and courthouse with tie-in 
to computerized calendar could save much wasted time. Present 
system requires two lawyers plus defendant and plaintiff (in 
civil suits) to spend many hours just waiting for a courtroom. 

. Cable might be used in organized crime and drug prosecution 
where identification is particularly difficult and where 
operatives generally only know their contacts and none of the 
rest of the organization. With VTR and cable interconnections 
it may be possible to put together the pieces, and it would be 
worth consMerable expense to do it. 

. Cable could also be used for legal education - problem of a 
profession with no clinic. It would be extremely useful to 
allow students to view every kind of legal proceeding from real 

46 

In a recent civil case in Ohio, the entire evidentiary proceeding 
was presented via video tape, with only opening arguments and sum- 
mations presented live by the attorneys. The judge and attorneys 
did not need to remain while the jury viewed the tape, and the trial 
took only one day in contrast to an average of days for similar 
cases heard in the regular fashion. Time > December 27, 1971. 
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estate closings, bank loan and credit rating procedures, 
administrative tribunals through the capi^al crime level. 

They would be much better prepared to practice law and the 
quality of the legal system would greatly improved. 

. Cable could be used for stolen auto retrieval by showing 
photos of cars . 

. Cable could also be used for viewing of high crime locations, 
both for c'‘ime prevention and for urban planning use, whereby 
some physical alteration of rne location may be useful in 
lowering its crime potential. 

. Cable network could be of considerable usefulness in facilitating 
coordination among the agencies of the criminal justice system 
and other governmental agencies. The Courts, Corrections, 

Police, ^oard of Parole, Office of Criminal Justice Plans and 
Analysis, Narcotics Treatment Administration, Human Resources, 
Social Services and Vocational Rehabilitation, all get Involved 
in the processing and servicing of prison populations and their 
families . 

Another major governmental user would be the D. C, Public School 

System . Compared with other major U .S . cities, Washington, D. C. has 

47 

an average pupil-teacher ratio, a high annial expenditure per pupil, 
and high average annual salaries for both teachers and administrators. 
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Elementary level - 28:1; secondary level 26:1 (FY 1972). Data 
supplied by D, C. Public Schools. 
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The school budget has steadily increased over the last decade while 
reading and math scores have declined. Currently, there is a reluc- 
tance on the pai.c of the Congress and the Mayor's Office to continue 
increasin the school budget. It is felt that more effective utiliza- 
tion of current resources must be made and improved te;^ching methods 
must be found. Instructional television has been suggested as one 
feasible means of helping to meet these objectives. 

Many cable systems around the country are wiring school systems 

without charge and providing trained personnel to help start a compre- 

48 

hensive instructional television program. This concept of a wired 
school system would provide increased use of resources at a lower cost 
for the District system. The D. C. School System is not unaware of 
the possibilities afforded by a telecommunications cable system. In 
1969, the District schools contracted with a consulting firm to 
investigate factors and approaches to be considered in planning and 
implementing a full-scale instructional TV system. The resulting 

report recommended the implementation of a number of pilot TV projects 

49 

by the school system using the ITFS band. 

However, the Chairman of the Subcommittee on "Study of Feasibility 
of Instructional Television," in testimony before the City Council, 

48 

Bur ell. Dr. Robert J., "CATV Local Origination and the Local Schools," 
TV Communications , December 11, 1969. 

49 

Grabowski and Associates, "A Report on Factors and Approaches to be 
Considered in Planning and Preparing for Television Systems to Serve 
the Public Schools of the District of Columbia," Washington, D.C., 
1970. 
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When cable 



requested that the option of using CATV be left open.^^ 
becomes available in Washington, a polnt-to*polnt system Interconnecting 
the public schools would provide the capability for a range of ITV 
applications already of Interest to the school system as well as pro- 
viding a basis for broader experimentation and development of tele- 
vision as a primary educational tool. 

A third major governmental user would be the public medical 
community. In addition to these services for individuals via the 
telecast system, a discrete cable network can provide services to the 
medical community. Interconnections can be made between hospitals 
and clinics, making medical staff more widely available and perhaps 
allowing the operation of neighborhood clinics by paramedical personnel. 

Cable could also provide Improved medical services to Individual 
practitioners through programs such as The Automated Physician’s 
Assistant program currently funded on an experimental basis by HEW.^^ 

In addition to many of the above services the Sloan Commission on 
Cable Communications has identified other possibilities such as training 

5; 

of medical personnel and continuing education for practicing physicians. 
By its nature, much of medical knowledge depends on visual comnunications 
and cannot be readily transferred by other means. Central processing 

^^Greene, J. Weldon, clt . 

^ Hfashington Post , July 11, 1971. 

CO 

Konrad Kalba, "Communicable Medicine: Cable Television and Health 

Services," Sloan Commission on Cable Communications, May 1971. 
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of medical records is another possibility which could relieve some of 
the administrative burden on medical staffs. 

(2) Federal Government 

VThile the offices of the Federal Government are located pre- 
dominantly in Service Area 9, many are also dispersed throughout the 
entire metropolitan area. In addition, there are many functional 
communities of interest that cross departmental lines. A discrete 
cable system could provide broadband communications links between 
these various agencies and offices for video and digital data commu- 
nications. Employee orientation and training could be provided over 
this system. Some departments already sponsor special courses but 
location or scheduling time prevent many persons from enrolling. 
Through the use of cable these courses could be made available on a 
decentralized basis and possibly at various times so that maximum 
enrollment could be achieved. Many federal agencies have a need for 
substantial data transfer capacities which could also be provided by 
the cable system. 

(3) Universities and Colleges 

A telecommunications cable is needed to connect the six univer- 
sities and the 17 colleges in the District of Columbia, The major 
institutions are Catholic, Howard, Georgetown, and George Washington 
Universities and the Federal City College. The use of cable would 
tend to facilitate coordination, the sharing of specialized teachers, 
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and the development of a library of videotapes of teaching materials. 

53 

The proposed services are listed as follows: 

. Instructor sharing . Any instructor now located within one 
institution could be made available to any or all the others. 
This would great ly expand choice of courses . 

• Instructional extension service . Many would continue their 
academic work if doing it led to a minimum of inconvenience 
(i.e., without loss of travel time). It is suggested that the 
Civil Service Commission might react positively to such a 
consortium-based service , 

. Special courses for black inner city residents of the District 
of Columbia. 

A telecommunications cable system is an ideal medium through which 
to develop these useful services from the universities and colleges, 

(4) Commercial and Business Interests 

Commercial establishments can utilize the cable for training 

purposes as well as for other services. Central credit checking and 

other banking services for many businesses could be provided, as well 

J 

as other file keeping and record checking functions. These services, 
however, would necessitate the capability of insuring the privacy of 
the communications and the security of the data banks at a reasonable 
cost. 



53 

Berkman, Dave 
and Extension 
1970. 



*'A Proposal for a Consortium - Sponsored Inter-Campus 
Instructional Television Service, American University, 
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The business communiCy has established many faceted teletype 
data communications networks between offices, warehouses, and manu- 
facturing facilities and use services of leased lines or channels of 
present common systems. The pervasive presence of the cable with a 
limited two-way service could provide to such subscribers a means to 
augment present networks or establish new networks. In alleviating 
the load of teletype traffic presently being carried by the common 
carriers and extending such services throughout the community, pro- 
visions must be made to effect digital traffic interchange between the 
cable and the common carrier systems. In conjunction with this inter- 
change, the Digital Cable Communications system being demonstrated by 
54 

MITRE would pertain, 

HUD regulations requiring the installation of electronic alarm 
systems by business places seeking eligibility for Federal crime 
insurance became effective on August 1, 1971,^^ The Washington Cable 
System could provide the necessary communications link connecting the 
alarm locations to a 24-hour guard headquarters as well as provide for 
system operation and effectiveness checks, 

A WORD OF CAUTION 

In summarizing this section on services we turn again to the 
Sloan Report for an important caveat, "There is no guarantee that the 

^^"Digital Cable Communications," The MITRE Corporation, M71-113, 
January 1972. 

^ ^Federal Register , 1 July 1971. 
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extra channels cable can provide for public services will ever command 

audiences sufficient to make the enterprise worth the investment of 
1.56 

scarce resources.' Ihe programming needed to provide a package of 
a number of the services described above requires not only a large 
investment in dollars, but also a long lead time. One source estimates 
that the development, production and validation- of four junior college- 
level CAI courses (65 hours each) runs about $1,350,000 and would 
utilize twenty staff for two years. The new children's show, *'Zoom," 
has a budget of $325,000 from the Corporation for Public Broadcasting 
for 13 half-hour shows, or an average of $25,000 per program. From 
mitre's experience with frame-stopping services has come an estimate 
of one to four hours to prepare a single frame of information. At 

present the number of commercial suppliers of programmed educational 

58 

materials suitable for cable use is not large, but increased demand 
for these materials will no doubt Increase the number of suppliers. 

Another factor not so amenable to market place influence is the 
present institutionalized structure through which the services outlined 
above are presently provided. This aspect has been alluded to in the 
discussion on educational uses. It should be pointed out that the 

On the Cable , op . cit . , p. 111. 

^^E TV Newsletter , January 10, 1972. 

^ ^One industry source estimates about 150 companies in all with about 
25-30 larger companies dominating the market. Among those recognized 
leaders are Prentice-Hall, Encyclopedia Brltannica, 3M Company and 
Guidance Associates (Pleasantville , N. Y.). 
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same situation pertains with all other potential cable users. A 
basic reorientation to providing services to subscribers in their 
homes rather than having them come to a service location is needed. 

For example, government agencies need to estimate their potential 
channel needs now in order to provide some guidance to the City 
Council on channel allotments that should be Included in the franchise 
ordinance. Similarly, construction of at least the municipal point- 
to-point network should be made a condition of the franchise with the 
stipulation that the operator can use it for other purposes if the 
Municipal government does not take up its option. While the operator 
should provide the network, the government should pay for its usage. 
Just as they now pay for other communications facilities. Agencies 
should also begin developing plans for integrating cable into their 
operations with due consideration being given to how operations can 
best be re-structured. If greater citizen feedback and access are 
promoted, some means of public Interface and Interaction will have to 
be developed. For maximum efficiency and cost savings, a central 
agency or inter-agency committee would be needed to coordinate 
governmental uses in terms of scheduling, providing for technical 
and professional assistance, preparation and production of program- 
ming, and Interfacing with the cable operator. 

Generally speaking, a lot of experimentation will be needed, not 
only to more fully develop the hardware configurations but also to 
determine what is or is not feasible to provide. One study has already 
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identified some of the distinguishing characteristics between a local 

59 

origination effort that succeeded and one that failed. Some of the 
factors identified included such intangibles as a sense of community 
spirit and identity and the significance of an enthusiastic and 
dedicated leader, as well as the more measurable effects of lack of 
financial resources and cultural diversity. It seems obvious that 
much of the speculation on what cable will ultimately be able to 
provide will never be verified or discounted until these applications 
have been tried out, both in demonstration projects and in full scale 
experiments. 

SUMMARY 

In brief, this section has provided a discussion of the significance 
of television as the most pervasive information and communication 
medium in our society. Cable television has the potential of providing 
a great expansion of television services through an economy of abundance; 
many channels and thereby cheaper costs and increased access. In 
addition, since channel scarcity is no longer a hindrance, programming 
can be developed for particular audiences instead of the mass appeal 
programming dictated by the economies of broadcast TV. In addition, 
many non broadcast-type services can also be provided. A broad 
sampling of potential programs and services was addressed to illustrate 

"59 

N. Feldman, "Cable Television, Opportunities and Problems in Local 
Program Origination." The RAND Corporation, R-570-FF, September 1970. 
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the range of future applications of broadband cable communications. 
Finaliy, a few cautionary words were given on some of the uncertaintie 
involved in bringing cable's potential to fruition. A great deal of 
effort and planning by many different groups will be necessary if the 
wired city concept is ever to get off the drawing boards and into the 
streets , 
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SECTION IV 



A SYSTEM DESIGN^ 

Section III identifies some of the programming and services that 
can be provided on cable systems to support the needs of urban areas. 
This section presents a technical description of the evolutionary 
development of a cable system designed to provide the types of pro- 
gramming and services outlined in Section III, 

The hardware and software options that were considered in devel- 
oping the design of this system are discussed in Appendix B. Section 
VIII, Demonstrations, discusses demonstrations of advanced capabilities 
such as Automatic Vehicle Monitoring, and Traffic Control. The capa- 
bilities would be Interwoven into the WCS as their concepts are in- 
tegrated into cable communication. The Washington Cable System (WCS) 
described here is not, of course, offered as a solution to all problems 
of the city; however, it is expected that it will definitely support a 
number of different types of efforts that are being made to respond to 
the many demands and needs of the city. The WCS presented here has 
also been designed to provide the flexibility needed to adapt to new 
approaches for meeting the changing needs of the city. 

In general, two distinct types of system configurations are used 
as indicated in the previous section. The first of these is a tele- 
casting net designed to serve the general public, and the second, a 

^Portions of this section dealing with conventional cable television 
are based on the Jansky and Bailey Report, Engineering Report on the 
Development of a Television System for Washington, D, C, 

IV-1 



160 



point-to-poinL net to serve various institutions of the city. The 
telecasting net would initially be a one-way system that would evolve 
into a two-way system over a period of five years. The point-to-point 
would be full two-way throughout from the initiation of services on 
the system. Figure IV-1 summarizes the two types of nets provided, 

THE TELECASTING NET 



Master Headend and Subheadends 

In order to provide flexibility of operations and to enhance 
signal quality to even the most distant subscriber, nine subsystems, 
one in each D. C. Service Area, have been projected for the WCS system. 
All of the nine subsystems will, in this plan, be under the same manage- 
ment. The subheadends will be central distribution hubs for programs 
and services fed over the cable to subscribers in their associated 
Service Area. Each subheadend will include a studio suitable for 
modest production work of local neighborhood or community interest. 

These studios will be augmented by mobile studios for local pro- 
gram origination. The WCS will have one major mobile color studio 
with two color cameras and two other color mobile studios with one 
color camera each for the District. These units include vans, cameras, 
tape recorders, sync generators, and other such equipment. 

Also available at each subheadend, for distribution via the cable, 
will b^ "local" off-the-air signals obtained through the use of a nearby 
array of VHF and UHF antennas. As described later, some subheadends 
will be able to pick up the imported Baltimore signals directly. 
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SYSTFrS ARE OVERUID AND INTERCONNECTED 




0 30 MHz 260 MHz 0 133 MHz 260 MHz 



SYSTEM UTILIZATION 




SYSTEM UTILIZATION 


• PUBLIC TV 




• DEDICATED COMMUNICATIONS 


LOCAL PROGRAM ORIGINATION 




MUNICIPAL NURSING HOMES 


SOCIAL SERVICE PROGRAMS 




EDUCATIONAL PRISONS 

HOSPITAL REHABILITATION CENTERS 


SPECIAL INTEREST PROGRAMMING 




FEDERAL C ENTERS FOR 

UNIVERSITIES HANDICAPPED 


2-WAY CAPABILITIES 




• COMMERCIAL COMMUNICATIONS 


SUBSCRIBER RESPONSE 




BUSINESS DATA 


ELECTRONIC INFORMATION 
HANDLING 




2-WAY VIDEO 


PAY TV 




• CHANNEL LEASING 


• CHANNEL LEASING 






BY HOUR 




• LIMITED SWITCHING CAPABILITY 


BY YEAR 




• SERVES SPECIFIC CUSTOMERS 


• SERVES THE GENERAL PUBLIC 







* Institutions may also serve the public through the telecasting net. 




FIGURE IV-1 

UTILIZATION OF TELECASTING AND POINT TO POINT NET 
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The headends and studios will be constructed during the time that 
each Service Area Is being phased Into the WCS. The phases for con- 
struction are: 

PHASE SERVICE AREA 

1 2,7 

2 5,6 

3 3, A 

A 1,8 

5 9 

Each of the five phases will be completed In one year. The timing Is 
shown later in the Milestone Charts, Figures IV-2 and IV-3. 

As constructed, each subheadend could also Import "distant" 
signals from perhaps Philadelphia or New York. These signals, relayed 
by microwave from distant pick-up points to the master headend, would 
be routed to the subheadends via a cable transport system. 

In addition to topography, site selection involved locating 
origination studios and subheadends near universities or schools where 
feasible. WrLcre this was not feasible, tower cites viere chosen to be 
in commercial or special zones that permitted the required offices and 
radio tower construction. If school or university locations for studios 
cannot be obtained, commercial sites in the area of the school or 
university will be substituted. 

It was decided that subheadends and studios need not be collocated 
in two cases. That is, it proved technically desirable to supply two 
Service Areas from one subheadend, with cable to connect the subheadend 
with studios in two pairs of Service Areas. Service Areas 6 and 9 
share a subheadend as do Service Areas 3 and A. The site for the 
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FIGURE IV-2 

IMPLEMENTATION PLAN FOR WCS SYSTEM 
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FIGURE IV-3 

MILESTONE CHART FOR WCS SrRVICES 
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master headend was chosen to be centrally located and on high ground. 

The master headend would have line-of-sig’it to all subheader.ds to 
permit a local distribution system . ia airlink if desired, although 
cable interconnect ion is planned for this purpose . 

The general locations of the master headend and the six subheadends 
are shown in Figure II-l of Section II. Signals from local stations 
could be received off-the-air at the master headenu ,xs well as at each 
subheadend except those for Service Areas 5 and 6. The latter two 
would receive local off-the-air signals via the master headend. 

In order to provide high quality signals at the terminals, the 
master headend has been located so that less than 28 amplifiers will 
be cascaded in series between the master headend and any subscriber. 

In the case where local Washington signals are received at each sub- 
headend , the subheadends have been located so that less than 18 ampli- 
fiers are cascaded between the subheadend and the most distant sub- 
scriber. These are worst case examples; in most cases, there will be 
fewer than half this number of amplifiers between a subscriber's 
connection and the origination point. 

Each headend will eventually be provided with computers to be 
used with two-vmy subscriber response and frame-stopper terminals as 
new types of services are introduced to all service areas by the 
fifth year of operation. In Service Areas 2 and 7, computers will be 
installed immediately and experimentat ion with limited two-way will 
begin as quickly as the distribution plant is ready for operation. 
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Tile technical design ieatures of both the computers and the two-way 
distribution systems are discussed in Appendix B. 

Master Headend and Subheadend Interconnections 

As indicated previously, the master headend will be interconnected 
with the six subheadends by means of a cable transport system as the 
subheadends are constructed. These interconnections will provide for 
real-time exchange of TV signals using one two-way video channel from 
each subheadend Co the masterheadend. In addition, twelve channels 
will be provided for transmitting signals from the master headend to 
each of the subheadends. 

A conventional cable transport system is tentatively recommended be- 
cause uncertainties exist in the performance of air links, as discussed in 
Appendix B. The estimated costs of various alternatives are discussed 
below in the context of the Washington Cable System. The cost of 

alternatives consisting of two-way cable. Amplitude Modulated Link (AML), 

2 

and Laser Link have been compared for transport systems of equal 
capacity. The results of these analyses are shown in Table IV-1. 



Clearly air link systems would be cheaper and therefore would be pre- 
ferred if performance proves acceptable. 



J. J, 0*Neill, "Technical and Economic Investigation of the Inter- 
connection of WCS*s Multiple Headends", The MITRE Corporation, WP-8542, 
Washington, D.C., 16 November 1972. 



TABLE IV-1 



CAPITAL COSTS OF ALTERNATIVE WCS TRANSPORT SYSTEMS 



Two-Way Cable 
AML (air link) 

Laser Link (air link) 



$667,330 

$268,820 

$274,000 



IV- 7 



16 « 



L 



I 

I 

1 , 



Further cost savings in the transport system (i.e., approximately 
$70,000 per subheadend) could be realized by eliminating the six sub~ 
headends. In this case, all off-the-alr signals used by the WCS would 
be received at the master headend and distributed via air links to the 
various Service Areas. This would be possible, using air links, since 
the quality of signals received at the master headend and then "air- 
linked*' to a Service Area would be about the same as for direct off- 
the-air reception at Service Area subheadend. Acceptable off-the-air 
signals could not be provided via cable except to those Service Areas 
adjacent to Service Area 7. 

Detailed measurements of the quality of signals 
transmitted via air-links should be made during the preconstruction 
planning phases of the Washington Cable System. Based on these tests 
a final decision would be made on whether to use an air-link transport 
system. 

Leased Microwave for Relaying Distant Imported Signals 

The telecasting net will utilize a Community Antenna Relay System 
(CARS) to carry "off-the-air" television signals and cablecasting 
signals to Washington from pick-up locations outside of Philadelphia 
and New York City. These signals will be received at the Washington 
master headend for dispersal throughout the telecasting net. 

It has been assumed that a coninon carrier will supply the CARS 
service and will provide all necessary antennas and television broad- 
cast receivers at the remote pick-up locations in addition to necessary 
microwave relay equipment. The costs of these leased microwave circuits 

IV-8 



o 

ERIC 



167 



from Philadelphia and New York have been included In the costs of the 
system alternatives discussed in Section VI and VII. 

Distribution 

The entire cable system projected for the WCS will have a potential 
for two-way transmission and will be able to provide up to thirty for- 
ward channels and four reverse channels per cable. The initial capa- 
bility is limited by the linearity of commercially available ampli- 
fiers. In the system design, allowance has been made for reduced 
output levels, assuming that the 30 channel amplifiers are loaded to 
capacity. The spacing of these amplifiers will be made close enough 
to allow for the insertion losses expected when the bypass (backfeed) 
circuitry, needed to provide two-way services, is installed at each 
station. 

The thirty channel system, with converters, was chosen over a 
24 channel dual cable system, with no converters, primarily because 
of Washington's four strong, VHF television signals. It is estimated 
that these four local signals would reduce the capacity of the 24 
channel dual cable approach even further, i.e., to 16 channels, because 
of direct pickup problems. For those sections of the city nearest 

3 This assumes that the 108 to 120 MHz Aircraft Navigation Band will be 
used for two video channels. However, the use of this band in the 
cable system will need further study and field trials when the channels 
become operational to verify that possible cable system would not inter- 
fere with this Aircraft Navigation Band. 
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Baltimore, direct pickup of the three Baltimore VHF's could further 
reduce the capacity of such a 24-channel dual cable system to only 
10 channels. 

A discrete switched cable system such as Rediffusion or Discade, 
was ruled out for the WCS because of the lack of flexibility with 
respect to future expansion, problems caused by the space requirements 
fot their switching gear and for underground ducts for the large 
bundles of cables required, and the somewhat higher cost involved - 
particularly for the Rediffusion System. 

For the purpose of allowing additional expansion of channel 
capacity (either forward or reverse), a second cable will parallel 
the initial "operational" cable. Except in Service Areas 2 and 7, 
this duplicate non-energized cable system will not include, at the 
beginning, amplifiers , taps , splicing and other associated attachme nts . 
This is simple "raw" cable pulled in, tested and carefully capped to 
prevent the entrance of moisture into the cable. However, the drop 
for the second cable will be installed at each customer's location, at 
the time the first house drop is installed. 

The second cable will be used in Service Areas 2 and 7 for the 
initial two-way experiments. The second cable will be completely 

4 

L. L. Stine, C. M. Plummer, M. A. Lambert, "Local Distribution of 
Telecommunications - A Perspective," The MITRE Corporation, M71-91. 

^ John E. Ward, "Present and Probable CATV Broadband Communication 
Technology," Appendix A of Sloan Commission Report, 1971. 
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energized from the start of operations and two-way service will be 
provided to 100 subscribers in the first year, 1,100 in the second 
year and 6,100 in the third year.^ As two-way service is expanded to 
other service areas, the second cable will be energized. All two-way 
services will be provided on the second cab le . 

Terminals 

A converter, described in Appendix B, will be provided to each 
new subscriber. An A/B switch will be included in the converter for 
future dual cable operation. 

The subscriber response terminals, discussed in Appendix B, will 
be made available to a number of subscribers in Service Areas 2 and 7 
and will be used as part of an experiment on the feasibility, operation, 
and maintenance of subscriber response terminals and limited two-way 
services. Additional numbers of subscriber response terminals would 
be introduced for experimental and finally regular use in all of the 
Service Areas as the system matures. 

INITIAL POINT-TO-POINT NETS 

Preliminary designs for four point-to-point nets have been 
specified and costed. These nets, which do not include the cost of 
subscriber terminal sets are: 

1) A Federal data processing network; 10 miles in length and 
requiring approximately a $417,000 initial investment; 

2) A Municipal net for police, fire, hospitals, public schools 
and others; 73 miles long and coscing approximately $807,000. 

See the Milestone Chart, Figure IV-3, page iy-i9 . 
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3) A commercial and institutional net for banks, stores 
industry, and others; 50 miles in length and costing approximately 
$952,000, and 

4) A higher education net that interconnects the colleges and 
universities in Washington; 15 miles long and costing approximately 
$183,000. 

The fifty-mile commercial and institutional net is more expensive 
than the seventy-three mile Municipal net because the Municipal net 
has less underground plant. The short Federal net is more expensive 
than the higher education net because the Federal net has twice the 
channel ^'apacity of the higher education net (see Table IV-2). 

The Municipal and educational point-to-point nets would be designed 
to be Interconnectable to the Washington telecasting net. The Federal 
net has been designed to be used primarily with data processing systems. 
It would provide primarily digital transmission, with some video. It 
could be Interconnected to the telecasting net later if desired. 

All point-to-point nets would be constructed as installation of 
the telecasting net progresses through each Service Area. This means 
that the Federal net would not be started until the fifth year (Service 
Area 9) and the Municipal net would not be completed until the end of 
the fifth year. This much time would be needed anyway to work out the 
use of this network as a part of the operating communications system 
of the government and to arrange the associated budgeting and funding 
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actions. Although the four point-to-point nets have been configured 
as separate cable runs, they need not be completely separate from the 
telecasting net. The point to-point nets are, in fact, expected to 
share cable runs with the ttlecj^. ting net in some areas because of the 
many routes that will be common to both. The preliminary needs analysis 
has indicated that each of the four point-to-point nets. Municipal, 
Federal, commercial and institutional, and higher education, would 
require the total capacity of an individual cable. On this basis, a 
separate cable net is provided for each in most parts of the city. 

Traffic is expected to be primarily within each Individual net, 
but some internet traffic will be accommodated. Also there will be 
some traffic between the point-to-point nets and the public telecasting 
net. This is expected to be primarily from the educational net. 

A preliminary estimate of internet and intranet traffic is given 
in the Table IV-3. It shows that the proportion of intranet traffic 
is large compared to internet traffic, and that some nets, such as the 
commercial net, would have practically no internet traffic with the 
other nets. 

TABLE IV-3 

PRELIMINARY ESTIMATE OF TRAFFIC FLOW (PER CENT) 



TO 

FROM 


TELECASTING 


MUNICIPAL 


FEDERAL 


EDUCATIONAL 


COMMERCUL 


TELECASTING 


100 


0 


0 


0 


0 


MUNICIPAL 


5 


88 


5 


1 


1 


FEDERAL 


0 


5 


94 


1 


0 


EDUCATIONAL 


10 


3 


1 


85 


1 


COMMERCUL 


0 


0 


0 


0 


100 
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SIGNAL QUALITY DESIGN OBJECTIVES 



The technical specifications which follow in Table IV-4 represent 
the design objectives proposed for the WCS system, including both the 
telecasting and point-to-point nets.^ They are based on the provision 
of a "fine" grade of color television picture on each channel, at each 
subscriber connection point. 

To relate this set of specifications to subjective studies, it is 
projected that 95% of all observers, at all parts of the system, will 
rate these pictures as a Television Allocation Study Organization (TASO) 
"fine". More than 50% will rate the picture as a TASO "excellent". 

The required signal-to-noise ratio to realize these TASO ratings is 

g 

shown in Figure IV-4. 

More detailed technical specifications concerning the cable system 
will be required for the final design. These specifications would be 
prepared by the engineering contractor for the WCS at that time. The 
major specifications, presented here, were used to guide the tentative 
design and are indicative of what can be feasibly achieved with modern 
equipment . 

7 These specifications meet or surpass the technical standards of the 
FCC, paragraph 76.605, Cable Television Report and Order, February 3, 
1972. Many of the specifications here were not considered in the 
FCC report because of the problem of older systems not meeting the 
, reifications. 

D 

This figure is taken from R. A. O’Connor, "Understanding Television's 
Grade A and Grade B Service Contours," IEEE Transactions on Broadcasting , 
Vol. BC-IA, No. A, December 1968. 
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TABLE IV-4 

TECHNICAL SPECIFICATIONS 



Subscriber Receiver Input Level, 
Each Channel 


+3 to +10 dbmV 


Visual Carrier Frequency 

(above lower boundary of channel) 


1.25 MHz+ 250 kHz 


Aural Carrier Frequency 

(above lower boundary of channel) 


4.5 MHz + 1 kHz 


Signal-to-Noise Ratio 


43 db 


Cross Modulation Suppression 
(from wanted signal) 


51 db 


Ringing and Ghosting Suppression 
(from wanted signal) 


40 db 


Hum Suppression (from wanted signal) 


60 db 


System Differential Gain 


+2 db 


System Differential Phase 


+3° 


System Long Term Gain Stability 
(any channel) 


±2 db 


System Short Term Gain Stability 
(any channel) 


+1 db 



All signal levels are given in dbmV referenced to 1 mV across 
75 ohms as 0 dbmV. 
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SIGNAL-TO-NOISE RATIO (dB) 




1 10 20 50 70 90 gg 

PERCENT OF VIEWERS RATING PICTMRE OF STATED QUALITY OR BETTER 



FIGURE IV*4 

TELEVISION ALLOCATIONS STUDY ORGANIZATION (TASO) PICTURE 
RATINGS AS A FUNCTION OF SIGNAL TO-NOISE RATIO 
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MAINTENANCE 

The WCS will be staffed at a level of one service technician per 
4,000 subscribers for all of the base cases considered in Section VJ 
Each service technir:ian will be provided with a service vehicle. Main- 
tenance technicians, service technicians, and bench technicians will 
all report to a chief technician who wiU be in charge of installation 
and maintenance for a particular sector of Wasnington. One chief 
technician will be employed to manage installation and maintenance for 
Service Areas 2 and 7, one for 5, 6, and 9, one for 3 and 4, and one 
for 1 and 8. Four chief technicians will be employed for the entire 
system. The number of maintenance technicians will be approximately 
one man per 150 miles of ^able. There will be one bt^uch technician 
per 200 miles of Cable for thi; system. The above rules -of -thumb are 
based on cable system operating experience. 

IMPLEMENTATION SCHEDULE 

The initial one-way system, described earll^T*, is expected to 
evolve into a complete two-way system capable of providing any and all 
of the services discussed in Section III. The plans for the two-way 
telecasting system presented here are tentative and represent an 
alternative that seems both reasonable and desirable at this time. 
Definitive oians for the telecasting and point-to-point system can 
cnly be made later as the results of experiments become available and 
negotiations with large users {juch as the lessee) of ti'e point-to 
point system r completed. 
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Preliminary estimates of the implementation phasing for both the 
WCS system and the programming and services that it woij.^ provide are 
shown in Figure IV-2. System installation would take place over a 
period of five years, as shown. The preparation of programming 
materials for both the one-way and tw^-way services would start at 
the beginning of system implementation and continue indefinitely. 
One-way experiments would start as soon as the system is 
operational arid continue until the end of the second year. Likewise, 
two-way programming and hardware experiments would start at the same 
time and continue until the end of the third year. As mentioned 
earlier, in order to conduct these two-way experiments, one hundred 
two-way subscriber response term nals would be supplied in Service 
Areas 2 and 7 in the first year, 1,000 in the second year and 5,000 
in the third year. Retrofittirg of two-way Subscriber-Response ter- 
minals in Service Areas 2, 3^ 4, 5, 6, and 7 would occur during the 
fourth year of system operation and Service Areas 1, 8, and j would be 
supplied with thnse terminal.^; in the fourth and fifth years. The full 
system would be available at tie end of the fifth year. 

All services supplied by the WCS would also be available by the 
fifth year. Estima d milestones for these services are shown in 
Figure IV-3. Conventional one-way services would start as soon as the 
system is installed with other one-way services being added^ by the 
second year. Full implementation, Service Area installations are 
completed, of two-way i icriber re nse services and utility and 
maintenance services would Lrirt at t ip beginning of the fourth year. 
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Two-way electronic information handling “ervices would start by the 
fi'^th year. Point-to-point services would start as each service area 
is completed. 

T)ic implementation schedule for the WCS would result in a five 
year construction plan with an average system construction rate of 
21 miles per month. This rate is conservative; based upon cable 
industry experience construction may proceed at rates of between 35 
to 50 miles per month. For the purposes of this study we have assumed, 
therefore, that at least 70% of the construction for each phase will 
have been completed in the first six months of implementation. 

CHANNEL ASSIGNMENTS FOR THE TELECASTING NET 

Table IV-5 shows a set of possible channel allocations on the 
telecasting net, for the one-way, two-way subscriber response, two- 
way EIH, and utility services discussed above. 

Cable 1 would be one-way throughout and would carry fifteen off- 
the-air local and imported signals, three cablecasting signals from 
other cable systems, or special events in distant parts of the country, 
as well as five leased channels with programming supplied by the lessee, 
two channels requiring programming by the V?CS, and three channels 
requiring minor programming origination by the WCS. 

Of the 28 possible channel allocations suggested for Cable 1 of 
the telecasting net (see Table IV-5), 6 channels would be accessible 
to the public. The tentative channel allocations shown for Cable 2 of 
the telecasting net would provide two additional channels for municipal 

and Federal Government cablecasting originations as well as 18 channels 
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that would be directly accessible to the public. Thus a total of 2A 
of the 56 allocated channels on thi- '^»o cables would be available for 
various public access purposes. 

In addition, as will be seen in the next section, the channel allo- 
cations for the point-to-point network (see Table IV-8) provides 
a large number of channel pairs for two-way video information exchange 
between various Municipal and Federal government offices. The inter- 
connection capabilities of the telecasting and point-to-point networks 
allow both the Federal or Municipal departments to trensnit of ormation 
directly to part or all of the District community. 

By FCC regulations, the WCS must carry all local off-the-air 
signals. For some viewers, reception will be improv:d for all or 
some of the signals. There are seven Washington TV stations in all as 
shown in Table IV-6; two of the Washington, D.C. stations are indepen- 
dents, and two are educational television stations. 

The current FCC policy has the practical effect of restricting 
the importation of off-the-air TV signals into the hundred largest 
markets. Recent FCC rules would permit the importation of two 
independent stations for a Washington cable system. Other educational 
TV stations can be imported if the local educational TV stations, i.e., 
WETA, Channel 26 and WNVT, Channel 53, do not object. The iist of 
Baltimore and Philadelphia TV Stations shown in Table IV-7 are candi- 
dates for importation under the recent FCC rulings on importation. 

The signal contours of Washington and Baltimore stations, as 
derived by Jansky & Bailey are shown in Figures IV-5 through IV-14. 
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TABLE IV-6 

OFF-THE-AIR BROADCAST SIGNALS 



WashingLon 



1. WRC-TV 


Channel A 


NBC 


2. WTTG 


" 5 


IND 


3 . WMAL-TV 


" 7 


ABC 


4 . WTOP-TV 


" 9 


CBS 


5. WDCA-TV 


" 20 


IND 


6 . WETA-TV 


" 26 


ETV 


7. WNVT-TV 


.. 53 


ETV 



TABLE IV‘7 

CANDIDATE SIGNALS FOR DISTANT IMPORTATION 



Philadelphia 


1 . WPHL-TV 


Channel 


17 


IND 


2 . WTAF-TV 




29 


IND 


3 . WUHY-TV 


II 


35 


ETV 


4. WKBS-TV 


II 


48 


IND 


Baltimore 


1. WMET-TV 


tt 


24 


IND 


2 . WBFF-TV 


It 


45 


IND 


3. WMPB 


II 


67 


E7 


Other 


1. VTHYY-TV (Wilmington, Del. 


) ” 


12 


ETV 


2. WCYE (Richmond, Va.) 


II 


23 


ETV 
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TABLE tV-8 
WCTS SYSTEM 

POSSIBLE CHANNEL ASSIGNMENTS FOR POINT-TO-POINT NETS 
(14 TWO-WAY CHANNELS PER CABLE, 2-WAY VIDCOI 



NET 1 - Municipal Gcjvernment (One cable, 73 miles) 2-way Channels 



1. Police and Courts 2 

2. D.Cr Schools 5 

3. Mayor’*! Office 2 

4. Fire Department \ 

5. Hospitals i 

6 . Highways i 

i. DC, Library 2 

14 



NET 2 - Educational Institutions (One cable, 15 miles) 



1. 23 Universities and Colleges 14 

NET 3 - Business Organizations (One cable, 50 miles) 

1. Transit Company \ 

2. Metro i 

3. Utility Companies 2 

4 . Banks 7 

5. Store Nets 3 



14 



NET 4 - Federal Government (Four cables, 10 miles each) 

Sixty channel dual-cable system will provide two-way video or data 
links between 54 Federal Office Buildings 
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SIGNAL CONTOUR MAP 




SIGNAL CONTOUR MAP 





SIGNAL CONTOUR MAP 



These are based on reception with a 30 foot ant'^nna with J dB of 
antenna £,ain for channels 2 to 13 and 8 dB of gain for channels lA to 
83 for the Grade contour. A 30 foot antenna with 6 dB of gain for 
channels 2-13 and 13 dB of gain for channels lA to 83 is assumed in 
determining the Grade B contour. 

Jansky and Bailey surveyed the antennas in residential type 
dwellings in Washington in the late winter of 1970 and found that 
approximately 50 percent of the homes had roof top antennas. Since 
93 percent of the homes have at least one television set in the 
Washington area, it can be assumed that the remaining A3 percent use 
rabbit-ear or built-in ant nnas. Only 6 percent of the homes used 
antenna structures that included a rotator and these were entirely 
VHF types. An insignificant number of the fixed antenna types were 
oriented to favor Baltimore stations. 

From these data and the signal contours, one can conclude that 
recepiion of Baltimore signals is potentially TASO **fine" (see Figure 
IV-A) in approximately 80% of Washington. But, because of unfavorably 
orieited outdoor antennas and large usage of indoor antennas, the 
reception of Baltimore signals in the home is questionable in over 
60% of Washington. More definitive statements on Baltimore reception 
would require field surveys based on viewer response. 

R. A. 0*Connor, "Understanding Television's Grade A and Grade B 
Service Contours," IEEE Transactions on Broadcasting , Vol. BC-lA, 
No. A, December 1968, p, 1A2. 
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As shown ii. Table IV-5| Cable 2 would be two- vay throughout and 
wouU carry one cable signal imported from a distant city, twenty- 
three leased dovnatream channels with programming supplied by the 
lessee, and four dov^nstreara channels with programming supplied by the 
lessee, and four dowiistream channels requiring programmii.g origination 
by the WCS* Cab..e 2 would also be supplied with four channels carrying 
information upstream for video return, as well as data entry and re- 
quests from subscriber terminals to the headend or subheadends of the 
WCS system. It is also assumed that some or all the two-way channels- 
for-leasH >uld carry video return, downstream, from the headend or 
subheadend computers to the subscriber terminals. 

Of the six channels, in the two cables that are assumed to carry 
programs requiring programming origination by the WCS (see Table IV-5>, 
the programs of five would be provided on city-wide channels and one 
channel would carry local programs originated in each of the nine 
Service Areas of the District of Columbia. Estimates of the cost of 
the programming required ^or these six channels are given in Section VI. 
CmUML ASSIGNMENTS FOR THE POINT-TO-POIMT NETS 

In addition to the telecasting services discussed above, the 
system will include the four special-purpose Point-to-Point cable nets 
described earlier in this Section to serve the Municipal Government, 
universities and colleges of the District of Columbia (e.g., Aroeriu^n, 
Catholic, Federal City College, Georgetown, George Washington, Howard) 
various business organizations and the Federal Government, as indicated 
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in Table IV-8. The chcnnel assign.ien . shown in :his table should be 
considered a first estimate. In many caf.es, such as for the Municipal 
network, entire channels have been assigned to gro.ir s ♦■hat may use an 
entire two-way channel in the introductory phase of the system. Point- 
to-poinu channel assignments can be changed at a lat r t imt if r^quire- 
mei ts in one area exceed initial expectations and re^uirements in 
9 no the r area a re less than initial est ima tes , 
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SEC'i : )N V 
DEMAND ANALYSES 



INTRODUCTION 

This Section discusses methods that have been used to estimate 
the demand for the various types of programming and cable services 
described in Section III. 

Both conventional TV programming and new types of programming and 
services have been considered, including one-way, two-way subscriber 
response, and electronic information programming and services. Various 
mixes c these types of programming and se*^vices have been examined 
to optimize the expected demand for the Washington Cable System within 
the system constraints that will exist, including numbers of channels, 
types of distribution systems and terminals for each cable in each 
service area, programming and hardware costs, subscriber fees, numbers 
and timing of installation phases, and the recent FCC regulations 
which becf.me effective on March 31, 1972, and which deal mainly with 
t • types and numbers of imported signals that will be allowed in 
various markets, subject to copyright restrictions. 

Specific methods of estl^’ating potential demand for services that 
are discussed in this Section include the use of: 

(1) Regression analysis of the demand for conventional cable 
system programming in other urban areas, as a means for estimating 
the demand for such a programming in Washington, D. C. In previous 
studies, this type of analysis has been applied to the problem of 
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estimating the effects of distant signal importation of the demand 



for a system that also carried network stations, independent stations 
and ETV stations, 

(2) Surveys of market demand for innovative types of programs 
and r.er l:es, including a review of available past surveys as well as 
a marKet survey conducted in Washington, D. C. by Howard University. 

(3) Demonstrations of new progrannning and services, such as the 
on3-way and two-way services demonstrated at Res ton, Virginia, and 
Dayton, Ohic. At the conclusion of these demonstrations, a question- 
naire is used to determine the extent aad types of new programming 
and services csired by potential viewers and the fees that they would 
Do willing to pay for them, 

(4) In addition, in the future, on-line two-way subscriber 
response or polling devices will be used during actual full-scale 
system operation to determine the types of programs and new services 
desired by these subscribers. 

Methods 3 and 4 have the advantage, over Methoa 2, of allowing 
the viewer to actually u?e the system and observe the programming and 
new services before evaluating them. These fou. methods are discussed 
in the text that fellows, after which a summary of the results of the 
analyses that have been made of potential demand for the Washington 
Cable System is presented. 

REGRESSION AJ/aLYSIS METHODS 

What fraction of Washington, D, C. households would be expected 
to subscribe to the Washington Cable System, as a function of time, 
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as different services, Including Importation of distant signals, are 

provided? Several attempts have been made to develop models to 

12 3 4 

predict the number of households that would subscribe » ’ » to a 
conventional CATV system as a function of the number of off-the-alr 
broadcast TV signals available In the community, the subscriber fees, 
the average Income of the households In the community, etc- 

MITRE has examined these models, tested their applicability to 
Washington, D. C. , and concluded that they are not particularly 
applicable since they represent situations that are significantly 
different from those that apply to the Washington Cable System. In 
particular, the CATV systems, from which the data used In these 
analyses were drawn, are mostly located where the number of avail- 
able off-the-alr signals Is limited or reception Is poor for some 
specific reason, l.e., either they are In rural communities where 
the distance from the TV transmitters Is large, and the signals weak, 
or they are In urban areas where shadowing or multipath effects of 



^Comanor, William S. , and Mlcchell, B. M. , "The Economic Consequences 
of the Proposed FCC Regulation on the CATV Industry," Attachment A 
to Comments of the National Cable Television Association before the 
Federal Communications Commission, December 1970. 

^McGowan, John M. , Noll, Roger G. , and Peck, Merten J. , "Prospects 
and Policies for CATV," Brookings Studies in the Regulations of 
Economic Activity, March 1971. 

q 

McGowan, John J. , Noll, Roger G. , and Peck, Merten J. , Comments 
before the Federal Communications Commission in Docket No. 18397-A, 
February 1971. 

^Park, Rolla Edward, "Potential Impact of Cable Growth on Television 
Broadcasting, ".R-587-FF, The RAND Corporation, Santa Monica, 
California, October 1970. 



buildings or terrain are pronounced. Viewers probably subscribe to 
such systems in large part to obtain improved reception from broadcast 
TV stations. Finally, these models are based on data from existing 
systems. Thus, data from systems that were started but failed are 
excluded. Such a data base will bias the results heavily. Estimates 
based on these types of systems would thus tend to overstate pene - 
tration expectations in Washington, where reception of local signals, 
in general, is not a problem. (See Figures IV- 5 through IV- 1^) 

Also, Washington has a larger number of local over-the-air signals 
available with better programming content and better signal reception 
than most of the communities in the samples used in these studies. In 
addition, none of the equations in References 1, 2, 3, and A account 
for such factors as the innovative one-way programming, or the two-way 
programming and services that would be provided by the Washington Cable 
System outlined in Section IV. Finally, Washington differs from most 
of the systems in the samples analyzed in many other ways (i.e., size, 
racial composition, recreational alternatives to television.) Some of 
these factors may have a large effect on potential penetration for the 



of the problems of applying previous regression analyses to Washington, 
D.C. by including only those CATV systems where over-the-air stations 



VJCS. 



More recently, another paper by Park on methods of predicting 
cable TV penetration has become available.^ This paper resolves some 



5, 



Park, Rolla Edward, "Prospects for Cable in the 100 l.a.:gest Television 
Markets," The RAND Corporation, R-875-MF, October 1971. 
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in the vicinity provide levels of service roughly comparable to those 
in the 100 largest TV markets. However, the systems studied did not 
provide the types o f innovative one-way and two-way services proposed 
for the Washington Cable System nor does the data base include data 
from systems that failed. 

Specific examples of typical results from Reference 5 are shown 
in Table V-1. Table V-1 shows expected average penetration and, in 
parentheses, a likely range of penetrations for each typical top-100 
market situation indicated. Lines 1 through 5 compare penetration 
estimates for markets with successively lower levels of local off-the- 
air service. Line 6 shows the effect on Line 2 of increasing the 
income per household in the area served. Line 7 shows the effect of 
a reduction in the subscriber fee from $5.25 per month to $3.00 per 
month, and Line 8 shows the effect of als > carrying 3 distant network 
VHP signals that overlap ^he 3 local network VHP signals, normally 
carried by the cable system. Estimates of penetration are provided, 
for each of these lines, for cases with either overlapping signals or 
distant signals carried on the cable, and for cable systems located 
either in the middle of the market or on the edge of the contour 

(i.e., the 35-mile zone). 

Table V-1 indlcat^^s that conventional cable systems, when carrying 
local signals in the middle of markets where 6 or more local, off-the- 
air signals are available, supplying some local programming as well as 
mechanical originations, and charging an average of $5.25 per month 

V>o 
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line (6) only, median family incocoe is $>2,5 DO. 



per subscriber, achieve average penetrations of about 15% when not 
carrying imported signals. When carrying imported signals, Table V-1 
shows that the penetration can be expected to increase to a value of 
about 20%, i.e., an increase in penetration of about 33%. 

OTHER PREVIOUS SURVEYS OF DEMAND 

A number of sources of data are available from past surveys that 
can be used to give rough quantitative estimates of demand for cable 
services in urban areas such as Washington, D. C. 

6 

Table V-2 summarizes data from the Television Factbook on 
existing conventional, one-way cable systems in the top 25 markets, 
which operate in areas where all three networks provide local off- 
the-air TV signals, and where off-the-air reception is considered 
good to excellent (except New York, and to some degree, San Francisco, 
where high buildings and hills cause shadowing and signal degradation). 
Good to excellent conditions are expected for the WCS system since 
Washington, which ranks number 9 in the top TV markets, lies in a 
relatively flat area where a moderate amount of shadowing exists 
(see Figures IV-5 through IV-14). 

Table V-3 displays the results of a Delphi forecast (i.e., where 
expert opinions were used as the basis for forecasting) of the projected 
relative demand for various types of cable services. This analysis 
was prepared for the Office of Telecommunications of the Department 

^Television Factbook, Services Volume No. 40 (1970-71), Television 
Digest, Washington, D. C. 
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TABLE V 3 

BRIEF DESCRIPTIONS OF POTENTIAL HOME INFORMATION SERVICES 
AND ESTIMATED DISTRIBUTION OF MARKET SIZE 



I. CnMrLTF.R-AIorn SCUDOI. INSTRt'CTItlS'. (I9?.) At Chf very minimum, 
Che computer ilecermhies the J.iv'm *nsHlf{nment fc'r each pupil niul , 



.ic the end uf Che day, rocolveH the dav's proerc*'H report. Ac Its 
most complex, such a service would use a rea 1 -C Ime , Interact 1 ve 
video color display with voice Input mid output and an iipproprlate 
program suited Co each pupil's progress and temperament. 

2. PF.RSON-TO-PFRSON— PAID WORK AT HOMF. (15X) Switched video .md 
facsimile .service substituting for normal day’s contacts of .i 
middle-class nvinagerlal personnel whcio dallv contacts are of mosClv 
routine nature. May also apply to conC.icts with Che public of the 
receptionist , doctor, or his ass IsCan C . 

3. PUVYS and movies FROM A VIDFo LIBRARY. (101) Selection of all 
plays and movies. Color and good sound are required. 

4. COMPUTER TUTOR. (7X) From a library of self-help programs avail- 
able, a computer, in an interactive mode, will coach the pupil 
(typically adult) In the chosen subject. 

5. CASHLESS- .SOCIETY TRANSACTIONS. (5X) Recording of any financi.nl 
transactions with a hard copy output to buyer and seller, a perma- 
nent record and up-dating of balance In computer memory. 

6. ADULT EVENING COURSES ON TV. (4 . 5X) Nor InCerac C I ve , broadcast 
mode, live courses on TV — wider choice oi subjects than at present. 

7. NEWSPAPER, ELECTRONIC, GENERAL. Dally newspaper, possibly 

printed during the night, available in time for breakfast. Special 
editions following major news breaks. 

8. COMPUTER-ASSISTED MEETINGS. (42) The computer participates as a 
partner In a meeting, answering questiono of fact, dei Ivlng corre- 
lations, and ext rapola 1 1 ng t rends . 

9. CORRESPONDENCE SCHOOL. (3.52) Taped or live high school, univer- 
sity, and vocational courses .available on request with an option to 
either audit or graduate. Course on TV, paper support on facsimile. 

10. HOUSEHOLD MAIL AND MESSAGES. (32) Letters and notes transmitted 

directly to or Ft'om the house by means of home Facsimile machines. 

11. MASS MAIL AND DIRECT ADVERTISING MAIL. (32) Higher output, larger- 
sized pages, color output may be necessary to attract Che attention of 
the recipient — otherwise similar to Item 10 above. 

12. DEDICATED NEWSPAPER. (22) A set of pagc.s with printed and 
graphic Information, possibly including photographs, the organiza- 
tion of which has been predetermined by the user to suit his prefer- 
ences . 

13. BANKING SERVICES. (22) Money orders, transf -rs, advice. 

14. CONSUMER.S' ADVISORY SERVICE. (22) Equivalent of Consumer Reports , 

giving best buy, products rated "acceptable", etc. 

15. shopping transactions— store catalogs. (1.52) Interactive 
programs, perhaps video-assisted, which describe or show goods at 
request of the buyer, advise him of the price, location, delivery 
time, etc. 
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TABLE V'3 (CONCLUDED) 

BRIEF DESCRIPTIONS OF POTENTIAL HOME INFORMATION SERVICES 
AND ESTIMATED DISTRIBUTION OF MARKET SIZE 

16. SECRETARIAL /SSISTANCE. (l.SZ) Written or dictated letters can 
be typed by a •ctaotely situated secretary. 

17. ANSWERING wERViCES. (l.SZ) Stored Incoming messages or notes 
whom to call — possibly computer logic recognizing emergency situa- 
tion and diverting the call. 

18. GROCERY PRICE LIST, INFORMATION, AND ORDERING. (1.5Z) Grocery 
price llpt Is used as an example of up-to-the-minute, updated 
Information about perishable foodstuffs. Video color display may 
be needed to exsmlne selected merchandise. Ordering follows. 

19. LEGAL INFORMATION. (l.SZ) Directory of Irvyersi computerized 
legal counseling giving precedents, rulings In similar cases, 
describing Jurisdiction of various courts and changes of successful 
suits In a particular area of litigation. 

20. SPECIAL SALES INFORMATION. (l.SZ) Any sains within the distance 
specified by the user and for Items specified by him will be 
"flashed" onto the home dlsplsy unit. 

21. access TO COMPANY FILES. (IZ) Information In files la coded for 
security, regularly updated files are available with cross- 
references Indicating the code where more detailed Information la 
atored. Synthesla alao may be advisable. 

22. LIBRARY ACCESS. (IZ) After an Interactive "browsing" with a 
"librarian computer" and a quotation for the coat of hard copy 
facsimile or a slow-acan video transmission, a book or a magazine 
Is transmitted to the home. 

23. DAILY CALENDAR AND REMINDER ABOUT APPOINTMENTS. (IZ) Prerecorded 
special appointments and regularly occurring appointments atored as 
a programmed remlnde.'. 

2A. WEATHER BUREAU. (IZ) Country-wide, regional forecasts or special 
forecasts (farmers, fishermen), hurricane and tornado warnings 
similar to current special forecast services. 

25. INDEX, ALL SERVICES SERVED BY THE HOME TERMINAL. (IZ) Includes 
prices or charges of the above, or available communications 
services . 

26. MESSAGE RECORDING. (O.SZ) Probably of currently available type 
but may Include video memory (a patient showing docto'* the rash he 
has developed ) . 

27. past and FORTHCWING EVENTS. (0.5Z) Events, dates of events, and 
their brief description; short previews of future theater plays; 
and recordings of past events. 

28. BUS. TRAIN, AND AIR SCHEDULING. (O.SZ) Centrally available Infor- 
mation with one number to call. 

29. RESTAURANTS. (0.25Z) Following a query for a type of restaurant 
(Japanese, for Instance), reservations, menu, prices are shown. 
Displays of dishes, location of tables, may be Included. 

30. FARES AND TICKET RESERVATION. (0.25Z) As orovlded by travel 
agencies now but more comprehensive and faster. Cheapest rates. 
Information regarding the differences between carriers with 
resnect to service, menus, etc. may be available. 
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of Commerce by the Institute for the Future. It predicts an annual 
market of $20 billion for the future cable communiction services 
described in Table V-3, with the distribution of demand as shovm In 
parentheses . 

WASHINGTON MARKET SURVEY 

In order to assist in decisions concerning the types of services 
to be provided by the Washington Cable System, a demand survey was 

g 

conducted by Howard University under subcontract to MITRE. A number 
of specific questions were asked of a representative sample of the 
Washington population as a basis for forecasting future demand for the 
services that will be offered by the system. One obvious advantage 
of this type of survey, over the regression analysis approach and 
other previous surveys, is that it uses data obtained specifically in the 
Washington area rather than basing predictions on operating experience 
in other urban areas. 

The Howard survey was designed to determine the incremental demand 
for different types of programming and new services as a function of 
the size of the subscriber fees that would be charged. These specific 
results have been used in financial analyses of the WCS, described in 
Section VI, to determine the economic viability of providing these 
services at the prices the potential subscribers are willing to pay . 

^Baran, Paul, "Potential Market Demand for Two-Way Services for the 
Home (1970-1990)," Institute for the Future, R-26, December 1971. 

"Marketing Research on Acceptability of Cable Television Service^ 
to District of Columbia residences," Howard University School of Business 
and Public Administration, August 1971. 
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Tlic Howard survey consisted of 248 Interviews of heads of house- 
holds, selected randomly from a tabulation of the 1970 census tracts 
(see Figure V-1). 'Hie Interviewing technique used was a focused frame- 
of-reference structured Interview. Since cable televislo;'i is a novel 
concept to many people, the Interviewer described the system before 
asking key questions. This explanation was supplemented by exhibits 
illustrating In a non-persuasive manner how cable television works. 

All interviewers were thoroughly trained in this focus technique. A 
validation of a high proportion of interviews was made using a follow-up 
telephone call-back. 

Before summarizing the findings of this survey, a few caveats 
should be considered. This survey was basically a concept evaluation. 

In an actual purchasing situation, householders may be willing to pay 
more or less than indicated depending on advertising and alternative 
pressures on their income. In addition, the li^ck of specific 
descriptions of the services may have resulted in some uncertainty 
in the price potential subscribers would actually be willing to pay 
(see the questionnaire. Table V-4). In particular, note that question 
No. 4 mentions the Baltimore Colts professional football games as one 
of the possible sports programs. Subsequently, it was found that these 
gr.mes would be excluded from the Washington cable under the recent FCC 
cable regulations concerning sports blackouts. On the other hand, a 
number of other types of one-way and two-way services that could be 
provided were not included in the questionnaire. 

The following is a summary of the information provided by the 
Howard University survey of Washington, D. C. Of all families contacted. 
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FIGURE V-1 

HOWARD UNIVERSITY SURVEY PARAMETERS 



TABLE V-4 

MARKET SURVEY QUESTIONS ON SERVICES 



If chli kind of i«rvlc« b«coMi •vkllihU In your 

building, or your block, do you think you would b# 

InCirvit In IcT CD rei CD 

1 . How such would you b« wl I ling to pay p*r ■onth 
for rtbloVlilon to laprov* th« quollty of your 
pr«i*nt pic tur«-lnc tudlng «ic*ll«nt rociptlon 
of Bkltlaort chonntlsT (CUtCLE CLC6UT POLLAK) 

0 I 2 1 4 S 6 7 fl 9 10 Bor« 

2. How Much kddlrlonkl would you poy por wotith for. 

c«bl«vlilon lorulc** M opoclkl chontwli which 
brine In w««th«r roporti; Utmt b«ll •cor«i 

■nd rac« roaulti; hourly atock Mrkoi quot/tloni; 
rtporti on othtr lockl kctlvltloi ond Mctlngi 
Applying to your iModltt* coMunlty ind nolghbor* 
hood7 (CIRCLE CU3SEST DOLLAR) 

01234S67E9 10 »or« 

3. In Addition to the AbovA Asounti h<M wuch MOro 
would you pA> par Month lo aaa a brAtid n«w novii 
Avary wach on your talavlalon cat (four naw movIaa 
par Month)? (CUCLE CLOSEST DOLLAR) 

01234S67E9 10 

4. In Addition to thA Abova AMOunta, how aaich aK>ra 
would you iUt par Month for cAblavlaior. if U 
brought you liva - all BaltlMOra Colta profaiaional 
football gAaaa, and tha probaakatba 11 and hockay 
gAMaa frOM Madlaon Squara Cardan in Naw York? 

(CUCLE CLOSEST DOLLAR) 

01234S67B9 10 

5. In Addition Co 'ha abova AMotnta, how Much MOra 
par Month would you pay for cablavlalon to bring 
in high achool or collaga couraaa which you could 
taka in your hoMa whanawat you w«ntad and lot which 
you could gat cradle If you wlah? (CIRCLE CLOSEST 
DOLLAR) 

01234S67B9 10 Mora 

6. In addition to tha abova aak>u.*ta, how Much would 
you pay for an autoatatlc burglar AlatM ayataa 
which notiflaa poUca iMadiataly if aoMaooa la 
braakloE lo and glvaa poLLca your aaact addraaa? 

(CUCLE CLOSEST DOLLAR) 

01234S67B9 10 MOra 

7. In addition tha abova AawMnta, hew auch would 
you pay to ba abla to axaMina apaclal ahopplng 
cholcaa on your TV and ordar by puah button. 

(CUCLE CLOSEST DOUAR) 

0123456789 10 mtyf 

8. In addition to abova awount a, how Much would you 
pay par Month for tho chanca to talk back to your 
talavlalon aat and vota on political laauaa; typaa 
of progrAMa you want, and Many othar thlaga by 
ualng puah huttona In your hoMa? (CIRCLE CLOSEST 
DQLUR) 

0123456789 10 Mora 



V-14 



203 



85% expressed an interest in cable television and willingness to pay 
a monthly fee of at least one dollar peL month for at least . ne service 
Of the eight groups of services proposed in the survey (see Table V-4), 
the interest in receiving the services described varied from 75% for 
the most popular service (i.e., new movies*) to 52% for the least 
popular (i.e., shopping aids). Table V-5 presents rhe percentage of 
those interviewed who were interested in subscribing and the average 
subscriber fee that those interviewed would be willing to pay for 
each service. 

The first four services on Tabie V-5 (i.e., improved pictures, 
special channels , new movies , and sports events) represent typical 
one-way services that would be provided on the first cable. The last 
four services, i.e., educrLtlonal services, burglar alarm, shopping aids 
and subscriber polling, represent typical two-way services that would 
be provided on the second cable. Of the latter, burglar alarm, shop- 
ping aids, and subscriber polling could be categorized as two-way 
bMbscriber response services and educational services as either two-way 
subscriber response or two-way electronic information-handling services 
The Howard Survey was not specifically designed to estimate the pene- 
tration of many of the electronic information-handling services that 
might be made available on future two-way cable systems. 

Figure V-2 is a histogram showing the distribution of total 
monthly fees that potential subscribers in the Washington Area indi- 
cated that they would be willing to pay for the four one-way and four 

*These would primarily be second-run rather than first-run new movies. 
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TABLE V-5 

POTENTIAL SUBSCRIBERS TO WIDEBAND CABLE SERVICES 
RESULTS OF HOWARD UNIVERSITY SURVEY 



PERCENT 

TYPE OF SYSTEM INTERESTED IN AVERAGE FEE 

TYPE OF SERVICE REQUIRED SPECIFIC SERVICE * THEY WOULD PAY 



1. Improved off-the-air 





Signals 


one-way 


68% 


$2 . 84/ido 


2. 


Special Channels 


one-way 


63% 


$2. 18/mo 


3. 


New Movies 


one-way 


75% 


$2. 6 7 /mo 


4. 


Sports Events 


one-.»ay 


66% 


$2. 80/mo 


5. 


Educational 










Services 


two-way 


66% 


$2. 73/mo, 


6. 


Burglar Alarm 


two-way 


67% 


$2 . 86/mo, 


7. 


Shopping Aids 


two-way 


52% 


$2. 10/mo. 


8. 


Subscriber Polling 


two-way 


58% 


$2 . 00/mo. 



it 

Interested and willing to pay at leas«- $1 per month extra for the 
specific service. 
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two-way services identified in the Howard University survey. The 
Survey indicates a willingness to pay, on the average, up to $20*19 
per month for these services. 

Figure V-3 indicates the variation of the expected final pene- 
tration of various types or combinations of services including; 

1. Improved Washington and Baltimore signals only 

2. All four one-way services plus all four two-way services 

3. The four one-way services only 

4. The favorite single one-way service plus the favorite 
single two-way service, and 

5. The favorite single one-way service only. 

The rationale for inc! tding combinations 4 and 5 in the analyses 
that will be presented in Section VI is that they could represent 
lower-bound cases in the event that the interviewees might have mis- 
underatood the incremental nature of the questions concerning 
^willingness to pay** for the services, as presented in Table V-4 
(i*e*, each question, after the first one, asks the interviewees 
what additional amount of money they would be willing to pay per 
month for each additional service)* This lower-bound case might also 
be used to account for those who said they would pay for specific 
services during the interview, but because of the actual expense at 
the time the service was offered would decide not to subscribe* 

Figure V-4 compares the Howard Survey results for question 1 
(i.e., how much would the interviewee be willing to pay for improved 
Washington and Baltimore signals) with those that would be predicted 
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FIGURE V-3 

RELAT* JNSHIP OF EXPECTED FINAL PENETRATION TO MONTHLY 
SUBSCRIBER FEE FOR VARIOUS COMBINATIONS OF SERVICE 
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IMPROVED WASHINGTON AND BALTIMORE SIGNALS ONLY 
— • HOWARD SURVEY 
PARK'S MODEL, AVERAGE VALUE 




MONTHLY SUBSCRIBER FEE ($) 



FIGURE V-4 

COMPARISON OF PARK'S MODEL AND HOWARD SURVEY 
FOR WASHINGTON D.C. 
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by Park's Model under the same conditions (see Table V-1). In 
deriving these predictions of penetration versus subscriber fee based 
on Park's Model, adjustments have been made to account for the number 
of local and overlapping signa Is involved and the average income of 
Washington households. Both the average values of penetration and 
the likely range of penetration (see Table V-1) are plotted in Figure 
V-4 as a function of monthly subscriber fee. Note that the Howard 
Survey results indicate larger expected penetrations than predicted 
by Park for low subscriber fees and show a sharp drop in expected 
penetration as the subscriber fee exceeds either $5 per month per 
subscriber or $10 per month per subscriber. These latter values 
probably represent psychologically appealing levels of fee. 

SMALL SCALE MARKET TEST METHOD 

A more direct method of predicting demand for various types of 
programming and services that would be provided in a full-scale system. 
Appropriate questionnaires could then be used to gather data on the 
types of programming and new services preferred, as well as the 
estimated demand for the various types as a function of price. 

A survey of this type has been conducted through the use of a 
demonstration of a number of one-way and two-way services, using the 
MITRE Time-shared, Interactive Computer-Controlled Information 

9 

Park, Rolla Edward, o£. cit . . Reference. 5. 
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Television (TICCIT)^^*^^ system that is operating on the Res ton, Virginia, 
cable system. Such a demonstration was also conducted in Dayton, Ohio, 
in January 1972. 

The special home terminals utilized in these demonstrations consist 
of a standard home television receiver, a video tape recorder with a 
built-in video frame refresh device, a specially designed coupler/decoder, 
plus a data entry keyboard to provide both one-way and two-way frame- 
stopping services of various types. The user initiates the process by 
calling the computer. At present, this is being done via the local 
telephone system. The computer then sends a directory of its services 
which is displayed to the reader on his home television screen. The 
user sends his viewing choice to the computer by using his telephone 
touchtone pad as a data entry device. The computer sends the first 
frame of the chosen topic which is displayed on the TV screen. When the 
viewer is finished with any frame, he sends a new message to the computer 
and the computer relays the next frame that is selected by the viewer. 

In addition, two-way services, such as polling, meter reading, burglar 
and fire alarms, requiring only a simple subscriber response terminal, 
could be demonstrated with the MITRE system by bypassing the frame-stopping 
device used in the system. 

^^Stetten, K. J., "TICCIT: A Delivery System Designed for Mass Utiliza- 

tion," The MITRE Corporation, M71-56, October 1971. 

^\olk, J., "The Res ton, Virginia, Test of The MITRE Corporation Interac- 
tive Television System," The MITRE Corporation, MTP-352, May 1971. 
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Table V-6 presents the results of the demand survey MITRE has 
conducted in conjunction with demonstrations at Reston and Dayton. 

These results, shown In Table V-6, have been derived from a tabulation 
of 384 questionnaires. It should be noted that the respondents at 
Reston and Dayton came from all pj;rts of the nation to see these demon- 
strations and, therefore, do not represent any specific geographic 
community. They are, by and large, representatives of government. 
Industry, and educational Institutions and. In general, are knowledge- 
able In the CATV field. 

Figure V-5 shows the expected final penetration of an EIH system 
as a function of monthly subscriber fee based on the results of the 
Res ton/Dayton survey. Note that the results for the Res ton/Dayton 
survey are somewhat different than the Howard results for all one-way 
plus two-way services. 

A more accurate marketing survey of new programnlng and services 
might be undertaken by either arranging for appropriate heads of Dis- 
trict households to view the Reston. system and the KLTRE demonstrations 
before completing their questionnaires, or by providing an early demon- 
stration of a system such as this In Washington, D.C. Capabilities 
for such **mlnl-demonstratlons** have been Incorporated Into the pro- 
posed WeS design so that feedback can be obtained quickly concerning 
the relative popularity of the new services planned for the system. 
SUBSCRIBER RESPCXISE OR POLLING 

Once the WCS Is In full operation the subscriber response described 

In Appendix B, can be used for on-line sampling of subscriber demands 
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TABLE V-6 

RESTON/DAYTON DEMONSTRATION SURVEYS 



1, New One-Way Services 

Detailed local weather reports 
(including school closings) 

Most active stocks and prices 
on NYSE and AMEX 

Special sales at local stores 
Daily classified ads 
TV guide listings 
Ski condition reports 
New library acquisitions 
Conmuter bus route schedules 
Daily school lunch menus 

2- Calendar of Events for Community 
Organizations, Cultural Activities, 



3. Personal address and telephone 

reference (using TV screen instead 
of phone book) 

A, Personal stock profile (current 
price and volume listing on your 
own portfolio) 

5. Home calculator (uses touchtone 
phone as keyboard) 

6, Simple computer-aided instruction 
courses in algebra, French, car 
repair, or any other generally 
popular subject (course choices to 
be changed frequently) 



7. Burglar and fire alarm 

•k 

8. Remote shopping 

k 

9. Library services 



X INTERESTED 
IN SPECIFIC SERVICE 

637. 



AVERAGE MONTHLY FEE 
THEY WOULD PAY 

$2.03 



63% 


$ .75 


30% 


$ .68 


36% 


$1.70 


66% 


$3,3A 


85% 


$5.98 


90% 


$1.09 


50% 


$1.0A 


55% 


$ .78 
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Dayton only. 



EXPECTED PENETRATION (%) 




FIGURE V-5 

RELATIONSHIP OF EXPECTED FINAL PENETRATION TO 
MONTHLY SUBSCRIBER FEE FOR EIH SERVICES 
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for different types of programming as well as the different types of 
new one-way and two-way services that can be provided by the system. 
Subscribers would express their degree of preference for different 
programs and services while they were being viewed or used. These 
opinions would be collected and analyzed by a polling computer at the 
headend of the cable system. The results would be analyzed periodically 
and used to optimize the programming mix and channel allocations for 
conventional broadcast programming, additional one-way programming, 
and various types of two-way "ervices. 

Hopefully, it will be possible to use this method to maximize the 
system penetration for any given set of subscribers. Because of the 
large numbers of channels that will be available in the WCS, the chan- 
nels can be allocated so that the system can respond not only to r 
demands of the majority but also can provide a number of programs and 
services for diverse minority groups such as local ethnic groups, chess 
players, job seekers, and the like. 

POTENTIAL DEMAND FOR TELECASTING SERVICES 

All of the above sources of information, including primarily the 
Howard University survey, but also the demand models, data on CATV 
systems from the Television Factbook No. 40 (1970-71), other CATV 
market analysis surveys, and expert opinion, have been used to establish 
a MITRE estimate of both the incremental increase in demand and expected 
penetration for the WCS, as a function of subscriber fees charged, as 
different types of telecasting services are added to the system- These 
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estimates are summarized In Table V~7, In terms of Conventional One- 
Way services, Additional One-Way services, Subscriber-Response services, 
and Electronic Information-Handling services. Various examples of 
specific types of services that would be Included under each of these 
categories are also shown In Table V-7. 

One-Way Services 

Based on these surveys of demand for one-way services, a thirty- 
channel WCS system, carrying a full complement of one-way services of 
the type shown under categories 1 and 2 of Table V-7 might be expected 
to achieve a final penetration of 56^ to 76%, at a subscriber fee of 
$3.50 per month (from Figure V-3). 

Subscriber-Response 

As discussed In Section III, two-way Subscriber-Response Systems 
offer the possibility of providing new types of programming and services 
that are unique to cable systems. On the baslf of the Howard survey 
such subscriber-response services appear to be effective in increasing 
the acceptable subscriber fees of urban systems, such as the WCS, while 
maintaining the levels of penetration expectec ..r one-way systems at 
$3.50 per month per subscriber. The Howard University survey indicates 
that an additional fee of $3.00 per month per subscriber for two-way 
subscriber response services on ^he second cable, of the types shown 
in Table V-7, might be expected to result in a penetration of 65% to 
78% for the WCS (from Figure V-3). 

The above estimates do not cover the demand for the utility and 
maintenance communication services, that cr uld be handled by the 
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TABLE V-7 

ESTIMATED PENETRATION FOR WCS TELECASTING NET AS A FUNCTION 
OF SUBSCRIBER FEE AND LEVEL OF SERVICE 

LEVEL OK SERVICE ESTIWTED PENaTKATlON 

A monthly subafrlber ft-t' ot $ i.50 for thr follttvlnK services: 
Conventional 0ne-W.i7 St*rvUf:t 

. Lou a 1 of f- 1 hi‘-a Ir >< iKna Is 18'/', to 3 37. pone t ra t luti 

. Contlnuuuii news, tine, 
weather , etc. 

. Imported off- the -air signals Incre.ise to 247. to 44*)! penetration 

Additional One-Way Services Increase to 567. to 76’. penctrat Ion 

, Imported cable blgnals 
. radio 

. New movies and sports features 
. Loca 1 prograitinlnK 
. Educa t Iona 1 access 
. Municipal government access 
. Public Information services 
. Instruct Iona 1 prograitmlng 
. ‘leaith services 
. Sped al Interest prograimlnK 
. Communications for pay TV, 

professional channels and other 
private modes 

An additional monthly subsc iber fee of $3.00 for the following services; 

Subscriber Response Services 637. to 787. penetration 

. Interactive enter ta Inment 
. Interactive education ^ 

. Preference polling 
. Catalogue shopping 
. CORinun Icat Ions for alarms 
. Communications for utility and 
maintenance services* 

. Communications for pay TV, 
professLunal channels and 
other Prl’ate modes 

An additional monthly subscriber fee ot $6.50 to $15.50 for the follow- 
ing services : 

Electronic 1 if ormat Ion-Hand H n^ 20"/; to 607- penetration 

Services 



Computer-aided Instructions 
Interactive entertainment 
Sne lal services 
Video library 

Individualized shopping and 
reaervat Ions 
Banking and credit 
Public Information services 



In the base cases for the t Inane lal analyses (see Section VI) It was 
assumed that utility and malntenanu- companies would pay ?: p»-r month 
per customer, and that the pem'tratton would be 1007. for this setvl'-e. 
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Subscriber-Response System, and which would be separately billed to 
utility and maintenance companies. The demand for these utility and 
maintenance services, such as meter readings, automatic billings, load 
monitoring, and selective load control will, in all probability, be 
determined on the basis of the economies and trade-offs that such 
services could provide when compared to present methods of providing 
these services. 

At present, it is estimated that all meter readings, billings 

and collections currently cost the utility companies a total of $14 to 

12 

$18 per year per household. 

It is estimated that the current cost of manually reading al3 
meters in a household (l.e., electric, ^as and water meters) is about 
$6 per year. These costs are expected to double in the next five 
years because of Increased labor costs. On the other hand, the esti- 
mated cost of automatically reading these meters via cable would be in 

the range of $8 to $10 per year per household and would not be 

13 14 

expected to increase significantly in this time period. * Thus, 

by 1975, it is expected that the cost of manual reading would equal 
or exceed the cost of automatic reading via cable. In addition, there 
appear to be some furthet intangible benefits that should swing the 

^^artin, Richard, "Remote Meter Reading - Thp State of the Art," 
American Gas Journal , October 1969. 

^^Eldridge, F. R. , "System for Automatic Reading of Utility Meters,’ 

The MITRE Corporation, M72-7, September 1, 1971. 

^^Eldrldge, F. R. , "Automatic Meter Reading Via Cable, The MITRE 
Corporation, M72-67, June 1972. 

V-29 



218 



balance in favor of automatic meter reading via cable by 1975. These 



Include ' 



Load Studies - Sensing switches could be used with the 
same system to determine whether the voltage or the gas 
or water pressures are within standard levels* 

Detection of Service Failures - Strategically located 
transducers could be placed in the system and polled 
after storms, earthquakes, etc. to determine where 
service outages exist. 

Continuous Operation - The automated system would be 
unattended and could operate on a 7-day per week basis. 
This would minimize overtime pay and reduce the effect 
of company holidays on the reading and billing cycle. 

Elimination of Skipped Readings - In the case of manual 
meter readii.^, many readings must be skipped each month 
because nobody is home to admit the meter reader. 

This problem would be oMminated with an automatic 
system. 

Reduced EDP - In manual meter reading, route books, 
marked cards or scrolls are used by the reader and, 
later, the data are converted to punch cards or mag- 
netic tape for EDP billing and record keeping. The 
auuomatlt' reading process would eliminate the conver- 
sion step. 

No Weather Problems - Adverse weather conditions would 
not slow down or stop the automatic meter reading 
process as long as the cable lines are Intact. 

Fewer Vehicles - Reductions in the number of vehicles 
required by the utilities would reduce expenses . 

Grea t er Safety - Damages to customer property and 
injuries to meter reading personnel from criminals, 
dogs, etc. would be eliminated. 

Minimized Personnel Problems - The annual turnover of 
meter reading personnel exceeds 100% in some utility 
companies, /utomatic meter reading could reduce many 
ancillary costs, such as those for hiring, training, 
physical examinations and termitiating personnel* 
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. l ^lxed Cost** - An automated system should be relatively 
Insensitive to inflationary trends, except in O&M 
charges. 

. Increased Accuracy of Readings - Trials indicate an 
automatic meter reading accuracy of about 99. 9Z com- 
pared to 96Z to 99% for manual. A high- low check is 
currently used to eliminate large errors and to keep 
monthly bills within 20% of the correct value for 
manual reading. This cost could be reduced or elimi- 
nated with automatic readings. 

• Elimination of Estimated Bills - The necessity of esti- 
mating bills because of skips, reading errors, etc. 
would be eliminated with automatic systems. 

• Reduction of Billing Requirements - Automatic reading 
would facilitate the possibility of joint billing by 
a service bureau type of organization, which would 
reduce billing costs and mall handling. 

• Other Cost Savings - Automatic systems, including a 
remote shut-off valve, could result in savings of 
about $O.AO per meter per year by eliminating service 
calls for tum-on, nou-pay turn-off and final turn-off 
services, as well as for re-reads and bill inquiry 
checks. 

Furthermore, other utility services such as selective power load 
control via cable offer the possibility of a high economic leverage 
because of the possibilities for trading-off relatively large powet 
generation and distribution equipment costs for the relatively low 
cost of providing communications systems for selectively controlling, 
on-line, the consumption of this power during peak load periods. 

For instance, the Detroit Edison Company has invested about $10 million 
in capital equipment for a selective load control system that has 



^^Eldridge, F. R. , "The Use of Cablecasting Systems for Control of 
Electric Power Grids," The MITRE Corporation, WP-7584, May 1971. 
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reduced their requirements for capital Investment in their generation 
and transmission plant by about $77 million. Such savings, if realiz- 
able in the Washington area, might be expected to produce a commercial 
demand for such services on the WCS. Plans for the WCS have, therefore, 
projected that, after a perioa of experimentation, some combination of 
utility and maintenance services, of the types indicated under Subsec- 
tion 6 of Section III, would be provided by the system to all house- 
holds in the District. It is expected that a reasonable level of fees 
to be paid by the utility and maintenance companies to the WCS for all 
such services might be about $2 per household per month if the utility 
and maintenance service companies can use the same type two-way 
subscriber response terminal that is supplied to a WCS subscriber for 
other subscriber response services. 

Electronic Information-Handling Services 

As indicated in Table V-4, the only services covered in the Howard 
Survey of Washington, D. C. that could be provided by an Electronic 
Information-Handling System are those pertaining to educational courses 
and shopping, i.e., questions 5 and 7. 

In addition, the surveys of demand for electronic information- 
handling services that have been made at Reston and Dayton cannot be 
expected to provide an accurate estinate of the demand for such 
services in Washington, since the sample of the population surveyed 
was not necessarily representative of Washington. Also, it should be 
noted, from a comparison of Figures V-3 and V-5, that while the estimate 
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of penetration, for the case of the full complement of services, is 
quite similar in the two cases for low subscriber fees (l.e., in the 
$5 to $10 per month range), the results diverge considerably for higher 
monthly subscriber fees. 

As a result of these uncertainties, the best estimates that can 
be given at this time of the demand for electronic information-handling 
services in Washington are that between 20% and 60% of the Washington 
households might be expected to subscribe to these services at -an 
additional fee of from $15,50 to $8.50 per month. In other words, 
the subscribers to the Electronic Information-Handling System, i.e,, 

20% .to 60% of the Washington households, might be expected to pay a 
total fee of between $22 and $15 per month for the full complement of 
services that could be offered by the Washington Cable System, including 
one-way services, two-way subscriber-response services and electronic 
information-handling services . 



SECTION VI 



FINANCIAL ANALYSES 

This Section presents financial analyses of alternative appr. aches 
to the design, development, and funding of the Washington Cable System. 
In these analyses, the MITRE Economic Model* has been used to estimate 
the economic viability of alternative system implementation plans in 
which different types of cable services are Introduced at different 
times during the course of the system implementation. These services 
include one-way services (i.e., with local and imported off-the-air 
TV signals, mechanical originations, and local cablecasting origina- 
tions, and additional one-way services); two-way subscriber response 
services, including utility and maintenance services; two-way elec- 
tronic information-handling services; special services; and point-to- 
point services. 

Figure VI-1 is a block diagram of the procedure used in the 
computer model to conduct the economic analyses. Detailed data on 
capital expenditures, and operating and maintenance costs are used 
as inputs. Yearly revenues are obtained from subscriber fees, leased 
channels, advertising on the telecasting system, and special revenues 
from the polnt-to-poin.: system, and for utility and maintenance 
services. 

The computer program performs a yearly financial analysis, stores 
the results for each year in its memory (e.g.» for loan repayment, tax 

★ 

The MITRE Economic Model is a combination of a substantial modification 
of the accounting equations from the Comanor and Mitchell economic 
model (see p. V-3) and a totally new set of input and output formats. 
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FIGURE VM 

OVERVIEW OF FINANCIAL ANALYSIS PROCEDURE 



carry-overs and debt-to-equity ratio requirements) and repeats the 
exercise for the first ten years. Capital expenditures, operating 
statements, cash flow statements and balance sheets are examples of 
the types of summary sheets which are produced. The year-by-year 
analysis addresses the time-phased plans for implementation of the 
system and adjusts ilie costs and revenues on a yearly basis to 
accurately reflect the changing financial characteristics of the 
system. The measures of economic viability that are used include: 
the ratio of operating epqpense-to-gross revenues, breakeven points 
for operating income, pre-tax profit and coverage of income tax, as 
well as minimum ratio of assets-to-outstanding debt, and the rate-of- 
return on equity and on total Investment. 

All systems analyzed in this Section would be city-wide systems 
under one franchise. The financial implications of multiple franchises 
are treated in Section VII. 

The system design assumptions and the rationale for the cost and 
revenue assumptions used in these analyses are discussed in this Section 
and also in Sections III> V, and VII, and in Appendix B. 

SYSTEM DESIGN ASSUMPTIONS 
One-Way System 

The economic analysis assumes that the initial financial commit- 
ments to the WCS could be made on the basis of a primarily one-way 
system of the type summarized in Table VI-1. Such a system Would 
consist of two parallel telecasting cables, each running 1,074 miles 
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TABLE VM 

SUMMARY OF BASIC ONE WAY SYSTEM 



. Two Parallel Telecasting Cables, Plus Four PoInt-to-PoInt Nets 

. First Telecasting Cable, One-Way; 30 Channels, Fully Operational 
Throughout D.C. 

> Second Telecasting Cable, Two-Way (Initially Quiescent Except In 
S/A 2 and 7); 30 Forward Channels plus 4 Reverse Channels, In S/As 
2 and 7 only 

. 100 Subscriber Rr.-.ponse Terminals In Service Areas 2 and 7 In 

First Year, 1100 in Second Year, 6100 In Third Year 

. Installation; 5 Phases of 1 Year Each 

• Total Households Passed; 263,000 

. 1222 Total Street Miles; 1074 Miles for Telecasting Net, Plus 

148 Miles for PoInt-to-PoInt Nets 

. Programming Costs, One-Way Services; $0.4 M/Year lor Basic Program- 
ming Costs plus $9.S0/Year/Subscrlber for Other Programming Costs 
(see Sections III and VII) 

• Final penetration, One-Way Services; 76Z (see Section V) 

. Subscriber Fees 

All One-Way Services 

Regular; $3.50 per Month per Subscriber 
2nd Set; $2.00 per Month per Subscriber 
Experimental Subscriber Response Services in S/As 2 end 7 
Regular; $3.00‘ per Month per Subscriber 

. Rates for Other Services, lOth Year; a Total of $200 /Min. for Advertising 
on 12 Channels; $20/Min. /Channel for 12 Leased Telecasting Channels; and 
$4/Hour/Channel for 100 Leased PoInt-to-PoInt Channels. 

. Revenues from Other Services; $9.28 per Year per Subscriber (l.e., 
the Equivalent of $3.65/Year/Subscrlber from Advertising, $2. 45/Year/ 
Subscriber from 12 Leased Telecasting Channels, and $3.18/Year/ 

Subscriber from 100 Leased PoInt-to-PoInt Channels). 
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and passing all of the 263,000 households In the District of Columbia, 
as well as all offices, businesses, and other potential subscribers. 

Four special point-to-point nets would serve the Federal and 
Municipal Governments, educational Institutions and some commercial 
organizations. The structure and layout of the telecasting net would 
conform to the nine Service Areas used by the D. C. Government for the 
provision of municipal services. Subscribers In each Service Area 
would be directly connected to either the master headend (l*e.. Service 
Area 7) or to a subheadend and would also have access to origination 
facilities within their particular Service Ared to permit the distribu- 
tion of local programming within either Individual Service Areas or 
combinations of Service Areas. 

For this One-Way System, the first of the two parallel telecast- 
ing cables would carry up to 30 one-way video channels, A typical 
allocation of these channels to conventional one-way video services 
as well as additional one-way services, of the types Indicated In 
Table V-7 Is shown In Table IV-5, 

Analyses for the Initial financial commitments assume, further- 
more, that the second of the two parallel telecasting cables would be 
Initially quiescent, except In Service Areas 2 and 7 where It would be 
used, from the outset, for two-way experimentation and demonstrations 
of two-way services. Increments of 100, 1000 and 5000 response 
terminals would be provided to subscribers In these Service Areas In 
each of the first three years of system operation, respectively, at 
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an additional charge of $3.00 per month per subscriber for the 
experimental services provided. The main purpose of these tests 
would be to determine how much the subscribers or other sponsors are 
willing to pay for the two-way subscriber response services that 
will be offered. 

Subscriber Response (SR) System 

A second system alternative has been examined that would add a 
capability to provide two-way subscriber response services, of the 
types shown in Table Vr7, to all subscribers. This system alternative 
is summarized in Table VI-2. In analyzing this option, it is assumed 
that any decision to incorporate two-way subscriber response services 
throughout the system would be made before the fourth year, and, if 
this decision is made, that the retrofitting o^ two-wa^; subscriber 
response terminals would be completed in the fourth ’ear in Service 
Areas 2 through 7. In addition, two-way Subscriber Response terminals 
would be installed at Initiation of service for all subscribers in 
S/A*s 1 and 8 in the fourth year, in S/A 9 in the fifth year, and, 
for any new subscribers, in all S/A*s, in subsequent years. Under 
this alternative full implementation of all subscriber response services 
would be completed by the end of the fifth year. A typical allocation 
of the thirty downstream plus four upstream channels of the second 
cable to additional one-way services as well as two-way subscriber 
response services in shown in Table IV-5. 
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TABLE VI-2 

SUMMARY OF BASIC TWO-WAY SUBSCRIBER RESPONSE ISR) SYSTEM 



Two Parallel Telecasting Cables, Plus Point-to-Point Nets 

First Telecasting Cable, One-Way; 30 Channels, Fully Operational 
Throughout D. C. 

Second Telecasting Cable, Two-Way; 30 Channels Downstream Plus 
Four Channels Upstream, Fully Operational Throughout D. C. After 
Third Year of System Operation 

100 Subscriber Response Terminals in Service Areas 2 and 7 in 
First Year, 1100 in Second Year, tlOO in Third Year, Subscriber 
Response Terminals for All Subscribers After Third Year 

Installation; 5 Phases of One Year Each 

Total Households Passed; 263,000 

1222 Total Street Miles; 1,074 Miles for Telecasting Net, Plus 
148 Miles for Point-to-Point Nets 

Programming Costs, 1-Way and SR Services; $0.4M/Year for Basic 
Programming Costs, plus $25. 25/Year/Subscriber for Other Program- 
ming Costs (see Sections III and VII) 

Final Penetration, 1-Way and SR Services; 78% (see Section V) 

Subscriber Fees 

All One-Way Services plus All Two-Way Subscriber Response 
Services 

Regular; $6.50 per Month per Subscriber 
Second Set; $2.00 per Month per Subscriber 

Rate for Other Services, 10th Year; a Total of $200/Mlnute for Advertising 
on 32 Channels, $20/Hour/Channel for 32 Leased Telecasting Channels, 
$4/Hour/Channel for 100 Leased Polnt-to-Point Channels, and $2. 00/Month/ 
Customer for Utility and Maintenance Services 

Revenues from Other Services; $13.28 per Year per Subscriber (l.e., 
the Equivalent of $3. 65/Year/Subscriber from Advertising, $6. 55/Year/ 
Subscriber from Leased Telecasting Channels, and $3.08/Year/Subscrlber 
from Leased Point-to-Point Channels) 
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For a system implemented this year, this would assume that a 
sufficient number of two-way Subscriber Response Terminals (i.e., 
about 200,000) would be available by 1976 to supply all subscribers 
requesting these types of services. This may be optimistic, consider- 
ing the amount of hardware and software t' -»t needs to be developed to 
implement the two-way Subscriber Response System by this time, unless 
the program is established in 1972. 

Electronic Information-Handling (EIH) System 

A third system alternative that has been examined would add a 
further capability, i.e., to provide electronic infonnation handling 
services of the types shown in Table V-7. Tfils basic system alterna- 
tive is summarized in Table VI-3. The implementation phasing of 
services for the ictronic Information Handling System was assumed 
similar to that for the Subscriber Response System. This may also 
be optimistic, unless a firm decision is made tu Implement the system 
in 1972. 

Since they are the best demand data available for Washington, 

D. C., the assumed final penetrations at the subscriber fees selected, 
for the three base cases described, have been based on the results of 
the Howard Marketing Survey (see Section V). These may prove to be 
optimistic, and emphasize the need for further demonstrations and 
market surveys (see Sections VII and VIII). 

In addition, the financial analysis for each of the three basic 
sy.,tem alterratives described above includes four separate lA8-mlle- 
long point-to-point nets to link many Federal and municipal facilities 
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TABLE VI-3 

SUMMARY OF BASIC TvO-WAY ELECTRONIC INFORMATION HANDLING 
lEIH) SYSTEM 



. Two Parallel Telecasting Cables, Plus Four Point-to-Point Nets 

First Telecasting Cable, One-Way; 30 Channels, Fully Operational 
Throughout D.C. 

. Second Telecasting Cable, Two-Way; 30 Channels Downstream Plus 
Four Channels Upstream, Fully Operational Throughout D.C. After 
Third Year of System Operation 

. 100 Combined Subscriber Response and Frame-Stopper Terminals in 

Service Areas 2 and 7 In First Year, 1100 in Second Year, 6100 In 
Tlilrd Year. Combined Terminals for 60Z of Subscribers, and 
Subscriber Response Terminals for Remaining AOZ of Subscribers, 
After Fourth Year (see Section V) 

. Installation; 5 Phases of One Year Each 

. Total Households Passed; 263,000 

. 1222 Total Street Miles; 1074 Miles for Telecasting Net, Plus 148 

Miles for Polnt-to-Polnt Nets 

. Programming Costs All Services; $6M for EIH Computer Programming 
plus $0.4M/Year for Basic Programming plus $45.25/Year/Subscrlber 
for Other ProgranDlng (see Sections 111 and VII) 

. Final Penetration, 1-Way and SR Services; 782 (see Section V) 

. Final Penetration, ElH Services; 472 (see Section V) 

. Subscriber Fees 

All One-Way Services, plus All Two-Way Subscriber Response 
Services, Only 

Regular; $6.50 per month per Subscriber 
Second Set; $2 per Month per Subscriber 
All Services 

Regular; $22 per Month per Subscriber 
Second Set; $2 per Month per Subscriber 

Rates for Other Services, 10th year; Same as for Basic Two-Way 
Subscriber Re&oonbe Syst m 

. Revenues from Other Services: Same as for Basic iwo-Way Subscriber 

Response System 
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(including all hospitals, fire stations, and police precincts), colleges 
and universities, a portion of the commercial establishments, and all 
of the District’s public schools (see Table IV-8). 

Construction of the telecasting and point-to-point nets, consisting 
of a total of 1222 street miles, is planned to occur concurrently in 
phases of one year each, as indicated in Figure IV-2. 

SYSTEM COST ASSUMPTIONS 

Cost inputs to the MITRE Economic Model consist of estimated 
capital expenditures for the system^ broken out in terms of headend 
costs, distribution system costs, terminal costs, and other capital 
costs, as well as estimated operating expenses for the system in terms 
of salaries, plant expenditures, office expenses, programming costs, 
etc. 

For the purposes of this analysis, unit capital costs of $27 were, 
assumed for set-top converters used with the one-way services (see 
Appendix B). Maintenance costs for the One-Way System included 3% of 
capital costs for initial supplies of spare parts. 

Unit capital costs for the terminals for the two-way Subscriber 
Response System were assumed to be $127 for new subscribers (see 
Appendix B), and $177 in cases in which retrofitting is required, i.e. > 
for households in Service Areas 2 through 7 that subscribe during the 
first three years of system operations. These system costs are based 
on those for large-scale production of a simple Subscriber Response 
terminal with pushbutton keyboard and a coupler-decoder manufactured 
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with large-scale integrated (LSI) circuitry . Maintenance costs for 
the Subscriber Response System include 3% of capital costs for initial 
supplies of spare parts. 

A unit cost of $427 was assumed ^ or the combined terminals for use 
with 'jn^-way services, subscriber response services, and electronic 
iufoimation-handling services. This is based on MITRE estimates of 
production costs for a combined terminal with full keyboard, a set-top 
converter, a coupler/decoder with privacy capabilities (see Appendix B) , 
and a single- frame refresh unit to provide the frame- stopping functions 
required for EIH services. Maintenance costs for the EIH system 
included 6?p of capital costs in the first year and 3% per year, there- 
after, for spare parts and maintenance of terminals. 

It has been assumed that all of these components would be manufac- 
tured with large-scale integrated circuitry. The above estimates are 
based on discussions with a number of equipment manufacturers (see 
Appendix B). 

It was assumed that for the One-Way System there will be yearly 
programming costs of about $2.3 million by the 10th year for the two 
types of channels, shown in Table IV-5, that are assumed to require 
program origination for the first cable of the Washington Cable System. 

This includes $0.4M per year for basic programming, plus $9.50 per sub- 
scriber per year for Other programming costs. Basic programming costs 
cover those for studio staff, employee benefits, and mobile studios. Other 
programming costs include costs of 10 hours a day of origination for 
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two clty~wlde channels, at $80/hour / channel as well as $6.00 per 

subscriber for the cost of programming of new movies. The latter 

2 

figure is based on data supplied by movie distributors, and should 
provide for 20 to 30 new movies a year (see Section III). 

The base case for the two-way Subscriber Response System assumes 
total yearly programming and software costs of about $6 million by the 
tenth year. This would be used to cover the six types of channels, 
shown in Table IV- 5, that are assumed to require programming origina- 
tion by the Washington Cable System. These costs include basic 
progranmlng costs of $0.AM per year, plus $25.25 per subscriber per 
year for other programming costs. As in the One-Way System, the 
basic programming costs cover those for studio staff, employee bene- 
fits, and mobile studios. Other programming costs include those for 
the five city-wide channels indicated in Table IV-5 plus those for 
local origination in each of the nine Service Areas, at a cost of $80 
per hour per channel for ten hours a day of programming, plus $6.00 
per subscriber , per year for new movies. 

Thie base case for the two-way Electronic Information-Handling 
System assumes a total capital cost of $15M for 100 mini-computers, 
at $1501', each, to provide EIH services throughout the District of 
Columbia, and a total yearly programming and software cost of about 

^See Feldman, N., "Cable Television: Opportunities and Problems in 

Local Frogram Origination," R-570-FF, September, 1970. 

^Forbes Magazine, "A Capital Game," March 1, 1972. page 33. 
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$10 million by the 10th year. These latter costs are the same as 
those for the Subscriber Response System, except $20 per year per 
subscriber has been added to cover the cost of basic software and 
new programming for the 100 EIH mini“Compu’:ers . This is expected to 
cover all basic software required for all seri^ices shown in Table II-2 
Including a total of 68 new CAI courses in the 10-year period examined 

COST VERSUS CHANNEL CAPACITY 

The normalized total capital cost of two-way distribution systems 

(including set-top converters, but no other terminal costs) versus 

the number of channels provided, for penetrations of 60% and 80% is 

shown in Figure VI-2. This figure and the text which follows have 

3 

been adapted from Figure 3 of a Jansky and Bailey report, and the 
accompanying text in that report. The twelve-channel system would 
use single-ended amplifiers. The 13-20 channel systems would use 
set-top converters at each home, as well as slightly reduced amplifier 
spacing, and single-ended amplifiers. 

A capacity greater than 20 c^^onels would require that the 
single-ended amplifiers be carefu ly designed and installed to mini- 
mize distortion, or that they be replaced with more costly push-pull 
amplifiers. The 31 to 60 channel systems would require that the 
second cable be activated. This naturally, would require additional 

3 

Engineering Report on the "Development of A Cable Television System 
for Washington, D. C.," Jansky and Bailey, June, 1971. Prepared 
under contract to this study. 
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FIGURE VI-2 

TOTAL CAPITAL COST FOR TWO-WAY DISTRIBUTION SYSTEM 
(WITH SET TOP CONVERTERS) VERSUS NUMBER OF CHANNELS PROVIDED 
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amplifiers and subscriber taps. All of these calculations of cost 
versus channel capacity requirements have assumed that a second, 
quiescent cable would be laid when the first cable is laid. At 31 
channels and up, the second cable would need to be energized. No costs 
have been included in Figure VI-2 for any of the home terminals used 
for two-way subscriber response or electronic information-handling 
services . 

SYSTEM REVENUE ASSUMPTIONS 

The one-way base case system assumes a final penetration of 76 
per cent (i.e., 205,000 subscribers in the tenth year of operation) for 
the first cable, with subscribers* fees of $3.50 per month plus $2.00 
per month per additional TV set, and with 30% of the households sub- 
scribirg for an additional TV set (see Section V), It is also assumed 
that all subscribers would be provided with FM radio service at no 
extra charge. 

For the Subscriber Response (SR) System base case, it is assumed 
that additional one-way services, and two-way subscriber response ser- 
vices, as well as utility services will be available on the second 
cable at the beginning of the fourth system year, and will result in 
a penetration of 78% at subscriber fees of $6.50 per month per subscriber 
for the one-way services, and subscriber response services provided by 
both cables, with a subscriber fee of $2/month for additional TV sets 
in a household. 
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It is assumed that by the time the two-way Subscriber Response 
System is operational (i.e., the fourth year), the gas, water, and 
electric power utilities and/or maintenance service companies will 
start to pay a total of $2.00 per month per household for cable 
communications and central computer operations. Data handling for 
utility and maintenance services discussed in Section III, including 
meter readings, selective load control, leak detection, load monitor- 
ing, and automatic billing, as well as maintenance of electrical 
equipment such as TV sets, converters, keyboards, amplifiers, etc. 
would be provided for this fee. It is assumed that in addition to 
the $2.00 per month per household, the utilities and maintenance 
companies would pay for the capital costs of meter reading units, 
control switches, voltage level switches and other special terminal 
devices associated with these utility and maintenance services, as 
well as for coupler/decoder units and cable connection charges for 
any utility or maintenance customers that do not subscribe to other 
telecasting services offered by the Washington Cable System. This 
is based on current costs and practices of the industry. 

The base case for the Electronic Information-Handling (EIH) 
System assumes that, in addition to the services provided under the 
Subscriber Response System, electronic information-handling services 
will be available on the second cable at the beginning of the fourth 

* 

The sensitivity analyses in Section VII show the impact of other 
levels of revenues from this source* 
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system year, and will have a penetration of 47% at a subscriber fee 
of $22/month for all services offered (i.e., one-way services, two-way 
subscriber response services, and two-way electronic information- 
handling services). It is also assumed that those who do not subscribe 
to the electronic information-handling services would pay $6, 50/month 
for the subscriber response services. Charges for additional sets and 
utility and maintenance services would also be the same as for the EIH 
system. 

By the tenth year, the projections for all three base cases also 
Include additional annual revenues of $670,000 for the leasing of 
channels on the point-to-point nets, about $730,000 from advertising 
based on a total of $1.00 per minute per 1000 subscribers for ten 
minutes of advertising a day for all channels carrying cablecasting 
originations, and about $40,000 per year per leased telecasting channel 
based on $0.10 per hour per channel per 1000 subscribers from 5.6 hours 
per day of utilization for leased telecasting on either cable. The 
financial analysis in this Section also makes allowances for three 
free channels, one each for public access, educational purposes, and 
local government use, 

A comparison of estimated leasing rates of video and voiceband 
channels required for the Washington Cable System and those derived 
from telephone company tariffs are given below; 
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LEASING RATES. PER MONTH, PER CHANNEL-MILE 

Video Channel 

Washington Cable System $ 36 

Telephone Company $ 80 

The present rates for a video channel, leased from the telephone 
company are shown in Reference 4. The rates for the Washington Cable 
System* s video channels have been estimated from the cost of a typical 
Washington Cable System channel with allowances for amortization, 
operating and maintenance expenses, taxes, and profit. These rate 
comparisons indicate that the telecasting system could offer almost 
a 50% reduction in telephone company rates, excluding the cost of any 
modems that might be required by the telephone company. 

MEASURES OF ECONOMIC VIABILITY 

In the financial analyses, using the MITRE Economic Model of the 
WCS, the economic viability of each system alternative has been deter- 
mined by estimating total system costs and revenues for each year 
of system implementation and operation, and, from these, developing a 
financial operating statement, a summary of cash flow, and a balance 



4 



TV Communications, page 70, July 1971. 
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sheet showing system assets and liabilities for each year. Using these, 
estimates can be made of such measures of economic viability as: 

. Total capital expenditures required 
. Capital expenditures per household 
. Capital expenditures per subscriber 
. Gross revenues 

. Gross revenues per subscriber per year 
. Total operating expenses 

. Operating expenses per subscriber per year 

. The ratio of operating expenses to gross revenues 
. Break-even point for operating income 
. Break-even point for pretax profit 
. Break-even point for coverage of interest payments 
by net income plus depreciation of capital equipment 
. The minimum ratio of assets to outstanding debt as 
a function of time 

. The market value of the system in the tenth year as 
derived either from operating income or some 
ascribed value per subscriber 
. The rate-of-return on equity 
. The rate-of-retum on capital 

For all cases analyzed in this Section, the market value in the 
tenth year was estimated to be seven times the operating income 
minus the outstanding debt plus the cash surplus for the system in 
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that year. This is a rule-of-thumb commonly used by the cable 
industry. 

The rate-of-return on equity has been computed for each system 
year of a given case. This computation is a function of the estimated 
market value, outstanding debt, cash-on-hand and annual stockholder 
equity payments. The relation of these factors is shown in the follow- 
ing equation: 

= Xn_i (1+r) + Xn .2 a+r)^ + . , . + Xi (1+r)"'^ 
whe re 

EV^ - is the equity value which equals the estimated market 
value (seven times the nth year operating income) plus 
cash-on -hand minus outstanding debt in the nth year, 

Xj - is the equity investment in the jth year 
r - is the internal rate-of-retum on equity. 

The internal rate of return r, applied to investments Xj causes their 
cumulative compounded value to equal the final equity value 

The same type of procedure was used in computing rate-of-retum 
on capital investment, except capital investment rather than paid-up 
equity was used in the above equation. 
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SUBSCRIBER RATES 



One of the principal objectives of the financial analysis under- 
taken in this study was to determine the minimum possible subscriber 
rates that could be charged for services rendered while still attaining 
economic viability for the system, at least by the tenth year of 
operation. This section shows the methods used to determine these 
minimum possible subscriber rates. The results of the Howard University 
survey of the expected demand for the services provided by the system, 
as a function of prescribed subscriber rates (see Section V), as well 
as the estimates of system Income from other types of revenues, were 
employed in this analysis. Other cities could be surveyed in a similar 
manner . 

Several different cases were considered in the analysis, each 
based upon the data described in Section V, which were collected for 
MITRE by the School of Business and Public Administration of Howard 
University in a survey of 248 representative television-owning house- 
holds in Washington, D. C. Table V-4 is a copy of the Howard University 
survey questionnaire. 

The first case considered was based upon the cumulative dollar 
amounts for all of the eight one-way and two-way services surveyed 
(see questions 1 to 8) which were representative of dual, two-way 
cable system services. From the survey responses, a frequency distri- 
bution was prepared, which indicates the number of households that 
stated a willingness to pay a particular total monthly subscriber fee 
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for the eight services. Figure V-2 is a graphic portrayal of this 
frequency distribution. From this distribution, the number of house- 
holds willing to pay a given monthly rate or more was derived. The 
curve labelled "All One-Way plus All Two-Way Services'* in Figure V-3 
is a plot "fitted" to the monthly rates that potential subscribers 
stated they would pay, as a function of the portion of households 
(i.e., penetration level) vilting to pay these rates or more. 

From the curves in Figure V-3, it is a simple ma. ter to project 
the annual subscriber reven^ e per households for Washington, D. C. 

Tlie annual revenue per household from subscribers* fees is given by: 

(12) X (average monthly fee per subscriber x (% penetration) 

Revenues, as a function Oi. penetration, are shown on Figure VI-3 
for various combinations of services. To obt, in the total projected 
subscriber revenue, the revenue per household si ould be multiplied by 
263,000, i.e,, the number of households passed by the Washington Cable 
System telecasting net. Various penetration rates have been examined 
in this study to bound the range of possibilities. The higher bound 
has been based on an optimistic estimate of the effects of the planned 
large-scale demonstrations, the low subscribers fees, the experience 
that selected cable operators are having with their most popular one- 
way services, observation chat systems with high ultimate penetrations 
experience fast growth rates and the results of the Howard University 
Survey (Section V), 
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ASYMPTOTIC PENETRATION (PERCENT) 



The MITRE computerized Economic Model (Figure VI-1) was used to 
perform a financial analysis of the phased implementation for several 
values of penetration using the corresponding monthly subscriber rate 
taken from Figure V-3. Tne base case for the One-Way System analyzed 
is described in Table VI-1. 

The base case for the two-way Subscriber Response Systeins 
analyzed is shown in Table VI-2. In this case, the subscriber rates 
used, during the first three years of system operation, for each level 
of penetration, were the total amounts that potential subscribers 
indicated a willingness to pay for the four one-way services (i.e., 
see questions 1 to 4). It was assumed that, starting with the fourth 
year of system operation, two-way subscriber response services (i.e., 
see questions 5 to 8) were added and the total acceptable rate for 
all eight services was used. 

Tlie other relationships between subscriber fees and expected 
penet^-ations (see Figure V-3) were analyzed in the same manner as 
indicated for the above case. Based on the results of these computer 
rules, an analysis of the projected profitability of a WCS system 
was performed as a function of system revenues and expenditures for 
several levels of penetration (recall that each level of penetration 
corresponds to a specific subscriber fee as shown in Figure V-3). 

All revenues and expenditures were normalized on a per household 
basis. Table VI-4 is a summary of these revenues and expenditures 
for penetrations of 30% to 80%. The last entry, "SURPLUS”, was used 
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as an indication of system profitability. It should be noted, however, 
that earlier years, in some cases, are less profitable than the tenth 
year, and that later years may be more or less profitable. In all 
cases considered, the first few years are found to be unprofitable 
while the system is being installed and its penetration is increasing. 

It is also Important to note that Table VI-4 is not a cash flow 
analysis, and actual cash surpluses may exceed the "SURPLUS" values 
given in this table. This difference is due primarily to the fact 
that depreciation expense is Included, as shown in Table VI-4. 

Several interesting relationships can be seen by plotting the 
data in Table VI-4 as well as similar data for the other cases 
described in Section V. Figures VI-4 through VI-7 are plots of total 
system revenue together with a plot of operating, interest, deprecia- 
tion, and tax expenses plus expenditures for retirement of debt and 
capital equipment. The difference of the two curves is the "SURPLUS" 
and represents a first approximation to the system's economic viability. 
The range of maximum profitability is seen to lie in the region of 
40% to 50% penetration. This result indicates that a system operated 
for profit and not having its subscriber fees constrained by franchise 
regulations, would be most viable when it serves no more than about 
half of the households in Washington, D. C. The curve also indicates 
that penetrations greater than about 70% or 80% could not be expected 
to be achieved, by a profitable system. Higher penetrations, there- 
fore, would require some form of additional revenue or a subsidy. For 
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FIGURE VI-4 

REVENUES, EXPENDITURES AND SURPLUS VS PENETRATION 
FOR CASE OF ALL ONE-WAY SERVICES 




($) aiOH3SnOH U3d SUVVIOO IVnNNV 



VI-28 



o 

ERIC 



250 



FIGURE VI-5 

REVENUES. EXPENDITURES AND SURPLUS VS PENETRATION 
FOR CASE OF FAVORITE SINGLE ONE-WAY SERVICE 
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FIGURE VI-6 

REVENUES, EXPENDITURES AND SURPLUS VS PENETRATION FOR CASE OF 
ALL ONE-WAY PLUS TWO-WAY SUBSCRIBER RESPONSE SERVICES 
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FIGURE VI-7 

REVENUES. EXPENDITURE AND SURPLUS VS PENETRATION FOR CASE OF FAVORITE 
SINGLE ONE-WAY PLUS FAVORITE SINGLE TWO-WAY SUBSCRIBER RESPONSE SERVICE 



this report, subscriber fees have been selected to maximize penetra- 
tion while maintaining economic viability of the system. 

Based on the Howard Survey, results shown in Figure V-3, a pene- 
tration of about 76?o would be achieved for a subscriber fee of $3.50 
per month for the one-way services provided by the first cable; about 
78% penetration would be achieved with additional subscriber fees of 
$3.00 per month for the one-way services and subscriber response 
services provided by the second cable. Likewise, Figure V-3 shows 
that about 47% of the households might be expected to subscribe to 
all one-way and two-way services at a subscriber fee of $22 per month. 
Using this as an indicator, it has been assumed that, as a minimum, 

47% of the households would subscribe to the services offered by the 
EIH System, and that an additional 3l7o (i.e., 787o-47%) would subscribe 
to the services offered by the two-way Subscriber Response System. 
RESULTS OF FINANCIAL ANALYSES 

Results of the financial analyses are shown in Tables VI-5 
through VI- 13 for the three alternatives in which the subscriber fees 
were minimized, as shown above, subject to the restraint of maintain- 
ing an economically viable system. These cases were selected on the 
basis of a city-wide system, under one franchise, with uniform 
subscriber fees, throughout the District of Columbia, for each of 
the three levels of service provided. For each case, aggregated 
sums for the five-system implementation phases are shown for the 
first ten years of system operation, in terms of capital expenditures, 
an operating statement and a cash flow statement. 
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Capital expenditures are broken out in terms of those for headend 
facilities, the distribution net, system terminals, and other capital 
equipment . 

The operating statements Include: 

. Reviinues generated by subscriber fees for telecasting 
services, as well as revenues from advertising, and the 
leasing of channels on the point-to-point and telecasting 
nets 

. Operating expenses, including plant expenses, office 

expense , and other expenses , such as those for programming 
functions and the FCC annual fee 
. Operating income (i.e., the difference between revenues 
and operating expenses) 

. Interest payments on loans 

. Depreciation on plant and other capital equipment 
. Pretax income (i.e., operating income minus interest pay- 
ments and depreciation) 

. Income taxes on pretax Income 

. Income after taxes (i.e., pretax income minus income 
taxes) 

. Equity capital 
. Loans 

. Debt retirement 
. Outstanding debt, and 
. Capital expenditures 
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Cash flow statements, provided for each case, show: 

. Cash balance at the beginning of each year 
. Revenues 
. Equity capital 

. A total for revenues, equity and beginning cash balance 
. Capital expenditures 
. Operating expenses 
. Interest payments on loans 
. Income taxes on pre-tax income 
. Debt retirement 
» Total expenditures 

. Cash surplus (i.e., revenues plus equity plus beginning cash 
balance minus total expenditures) 

. Loans , and 

. Net cash surplus (i.e., the difference between cash surplus 
and loans). 

' In all cases, a debt-to-equity ratio of about two-to-one, an 
interest rate of 8%, and a straight-line depreciation on capital 
equipment of fifteen years were assumed for the base case alternatives 
shown in this Section. 
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COMPARISON OF ALTERNATIVE SYSTEMS 



Table VI-14 provides a summary comparison of the three base cases 
considered in this Section, Note that under the assumptions used for 
this analysis: 

Total capital expenditures required for the Electronic 
Information-Handling System (i.e., $114M) are almost twice 
those of the Subscriber Response System (i.e., $61M) which, 
in turn, are about twice those of the One-Way System (i.e., $31M). 
Capital expenditures per household, by the tenth year of 
system operation, are $119 per household for the One-Way 
System, $233 per household for the two-way Subscriber Response 
System, and $435 per household for the Electronic Information- 
Handling System. These costs for the one-way urban system 
are somewhat higher than the figure of $50 to $80 per house- 
hold for conventional, 12-channel, one-way systems in smaller 
communities. These differences arise from more expensive 
plant equipment (primarily the set-top converters, dual cable 
plant, point-to-point net) required for the 30-channel one- 
way urban system, and the nine local studios for program 
origination, as well as higher installation and operating 
costs because of the underground construction and expensive 
duct rentals in urban areas, and because labor costs in 
Washington, D. C. are higher than the national average. 

These higher capital costs are offset, to some degree, by 
the high density of housing in the urban areas. 
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TABLE VM4 

SUMMARY COMPARISON OF THE BASE CASE SYSTEMS 
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By the tenth year of system operation, capital expenditures 
per subscriber, likewise, vary from $156 for the One-Way 
System, to $299 for the two-way Subscriber Response System, 
and to $588 for the Electronic Information-Handling System. 

It is interesting to note that the capital expenditures per 
subscriber for the Electronic Information-Handling System 
is comparable to the average capital expenditure per sub- 
scriber for the national switched telephone system (i.e., 
a pro rata cost of about $500 to $750 per telephone terminal). 
The analysis also shows that the One-Way Urban Cable System 
costs, per subscriber, compare favorably with 12-channel One- 
Way Cable Systems in smaller communities. A large part of 
the difference in the capital costs of the two-way systems 
versus the one-way systems is due to the unit cost of the 
subscriber terminal. For instance, for the One-Way System 
and the two-way Subscriber Response System, which had about 
the same assumed final penetrations, the difference in capital 
cost per subscriber was about $143. Of this about $100 is in 
the cost of the subscriber terminal. 

The total paid-in equity required for the Electronic Informa- 
tion-Handling System is about two times greater than that 
required for the Subscriber Response System, and about four 
times that of the One-Way System. 
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. By the tenth year, total operating expenses for both of the 
two-way systems could be almost twice as large as the One-Way 
System, and programming costs are more than twice as great for 
the Subscriber Response System and about four times as great 
for the EIH system, 

. However, by the tenth year, total gross revenues for the 
Electronic Information-Handling System are almost twice as 
large as those for the Subscriber Response System, and almost 
five times as large as those for the One-Way System. 

By the tenth year, the ratio of operating expenses to gross 
revenues for the Electronic Information-Handling System is 
almost the sane as that for the Subscriber Response System and 
both are only about 70% of th..t for the One-Way System. The 
two-way systems compare very favorably with current industry 
results where the band of experience is in the range of 0.50 
to 0.60. 

Break-even points for the two-way systems in terms of operat- 
ing income and pretax profits, as well as coverage of interest 
payments by net income and depreciation, are somewhat better 
than for the One-Way System. 

For all cases considered, the minimum ratio of system assets 
to outstanding debts varies between 1.07 and 1.19 and 
reaches this minimum value in earlier years for the two-way 
cases than for the one-way case. 
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. By the tenth year, the estimated market value for the 
Electronic Information Handling System is over two times 
as great as that for the Subscriber Response Sy^r'^m, and 
over 10 times as great as for the One-Way System. 

Finally, the estimated rates-of-return on paid-in equity is 
significantly higher for both of the two-way systems than 
for the One-Way System. Also note that the rate-of-return 
on investment is close to zero in the tenth year for the 
one-way case, but is 10(7o to 11% for the two-way cases in 
that year. 

Figures VI-8 and VI-9 show the rate-of-return on equity and 
investment, as a function of system year, for the three base cases 
presented in this Section. In general, it is seen that the rate-of- 
return on equity peaks out sooner and at higher values for the two- 
way systems than for the One-Way System. 

In summary, MITRE, under the conditions assumed, the two-way 
cable communications systems that provide higher levels of services 
than the One-Way System will also provide higher internal rates-of- 
return on both equity and the total capital investment needed for 
these systems. 

It is clear that the Electronic Information-Handling System, 
that has been described and analyzed above, would require a major 
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FIGURE VI-8 

COMPARISON OF INTERNAL RATE-OF RETURN ON EQUITY 
FOR THREE BASE CASE SYSTEMS 
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FIGURE VI-9 

COMPARISON OF INTERNAL RATE-OF-RETURN ON INVESTMENT 
FOR THREE BASE CASE SYSTEMS 



Investment in plant and equipment — somewhat comparable to the present 
investment in telephone plant and equipment in each area served. 
However, the benefits from this investment in terms of new ser'^ices 
provided, trade-offs of old services for these new services, and 
improved quality-of-life , not only in urban areas but throughout the 
nation, could be of major significance. 

Further demonstrations and market surveys of these new wideband 
cable communications services appear to be needed to resolve, as soon 
as possible, some of the marketing uncertainties that exist, and to 
clarify some of the technical, organization, financial and pol'^cy 
problems associated with the implementation of such new widebr.id 
cable communication services. 

The next Section explores some of these uncertainties and their 
possible impac t on these conclusions. 
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SENSITIVITY ANALYSES 



INTRODUCTION 

This Section summarizes the sensitivity analyses performed in 
connection with the financial analyses presented in Section VI. Here 
we examine the effects of fj.aancial parameters such as interest rates, 
system parameters such as subscriber terminal costs, and organizational 
parameters such as number of franchises. Starting with each of the 
three base cases examined in Section VI, a variety of the input 
paramet *rs have been varied, individually, over a discrete set of 
values. These "new cases'* were then rerun using the MITRE Econotuic 
Model, The parameters that were varied, the range of variations 
examined, and the measures of sensitivity used in these analyses are 
discussed below, 

FINANCIAL FACTORS 
Debt-tO"»Equity Ratio 

Runs were made at debt-to-equity ratios of 1:1 and 5:1 for the 
base case for One-Way Systems, and for Liie base case for two-way 
Subscriber Response Systems, whereas the debt-to-equity ratio used 
for all three base cases in Section VI was 2:1, 

Interest Rates 

Runs were made at interest ratej of 6% and 107* for the One-Way 
System and the two-way Subsc’‘iber Response System wherca • the interest 
rate on loans was S% i-r all three basi* cases in Section VI, 
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SYSTEM design FACTORS 
Growt* Curve 

Three different growth curves (i.e., fast, medium, and slow) h jve 
been used in these analyses. These represent the growth in penetration, 
by year, in terms of percentage of final penetration of the systems in 
each sector. The three growth curves that have been assumed are shown 
below: 



percentage of final penetration 



Type of 
Growth 


1 


2 


3 


System 

i 1 


Year 

6 


2 


8 


9 


10 


Fast 


70% 


91% 


97% 


100% 100% 


100% 


100% 


100% 


100% 


100% 


Medium 30% 

(Base Cases) 


50% 


70% 


80% 90% 


100 


100% 


100% 


100% 


100% 


Slow 


25% 


45% 


70% 


82% 88% 


91% 


94% 


95% 


96% 


97% 


The " 


Fast" growth 


c urve 


is somewhat 


similar to 


that used in 


the 


RAND Study 


o f Day t 


1 

on , 


while 


the "Slow" growth 


curve 


is the 


same 


as 



that developed by Comanor and Mitchell, based on their study of a 
number of existing CA'’ ' Systems.^ 

The "Medium" growth curve, which assumes that final penetration is 
reached by the sixth year, was used for the three base cases shown 
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1970. 



B. M, , "Economic Consequences of Proposed 
Industry", Stanford University, December 
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in Section VI. The results of runs u*'iii^ tl j fast and slow gi.wth 
curves for the One-Way and Subscriber Response cases are presented 
in this Section. 

Underground Construction Costs 

Two types of composite underground construction cost categories 
were used in Section VI, i.e.i those for areas in which no aerial cable 
is permitted, and th^^e for areas in which aerial construction is 
permitted in alleys only. The composite cost per mile of underground 
construction for these two categories was assumed to be as follows: 
Category Composite Cost 



Underground construction only 

Laying of cable 

Duct constru'' tion 

Aeria^ construc'.:ion in alleys 
only 



$14,600 per mile 
$37,175 per mile 



$ 9,536 per mile 
$24,236 per mile 



Laying of cable 
Duct construction 

The above constitutes the "medium" case for underground construction 
costs. In the "high" case, used in this section, these costs have 
been doubled and in the "low" case they have been reduced by one-half. 
Studio Costs 

The base cases, examined in Section VI, assumed that one master 
studio would be built at a capital cost of $100,000 and eight local 
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studios at $50,uO0 each. Analyses have been made for the One-Way 
Subscriber Response Systems to determine the financial impc.ct of 
raising these capital costs to $300,000 for the master studio and 
$100,000 for each local studio, in one set of cases, and to $1 mi.lLon 
for the master studio ard $500,000 for each local studio in another 
set . 

Other Program ming Costs 

For all cases presented in this report, it has been assumed that 
there would be a basic ten-year 06eM cost of $3.8 million for staffing 
and operating che master and local studios. (See Tables VI-1 to VI-3*. 
These costs have been inc luded under the category of programming . In 
addition, the base case for the One-Way Systems allowed $3,50 per year 
per subscriber for locally originated programming on one channel, and 
$6.00 per year per subscriber for new movies, whereas the base case 
for the Subscriber Response Systems allowed $19.25 per year per sub- 
scriber for the Tocally originated programming on six channels, and 
$6.00 per year per subscriber for new movies. The base case for the 
Electronic Information-Handling System allowed $19.25 per year per 
subscriber for the six channels of locally originated programming, 

$6.00 per year per subscriber for new movies and $20.00 per year per 
subscriber for programming of the EIH computer for a total of $45.25 
per year per subscriber. For the 0ne*rWay Systems, variations have 
been examined which allow $0, $3.50 and $15.50 per year per subscriber 
for these and other programming costs. Likewise, for the Subscriber 
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Response System, variations have been examined which allow $0, $1' .25 
and $31.25 per year per subscriber Cor these and other programming 
costs. For the Electronic Information-Handling System a variation at 
$35.25 per year per subscriber was also considered. 

Operating and Maintenance Costs 

For the base cases the assumed operating and maintenance costs 
were about 15"4 of the capital cost per year for the One-Way System, 
about 104 per year for the Subscriber Response System and about 87a 
per year for the Electronic Information-Handling System which includes, 
in the latter case, an increment of 34 per year for spare parts and 
maintenance. Variations included cases v’here the O&M costs for the 
EIK system were lowered to 57, of capital sts per year and raised 
to 117, and 147e> per year of these costs. 

Subscriber Response Terminal, Capital Costs 

The base case for Subscriber Response Systems presented in 
Section VI assumes that the capital costs of a subscriber response 
terminal would be $127 (see Appendix B) , Including the cost of a set- 
top converter (i.e., $27) of the type included in the basic One-Way 
System. In the base case, for Subscriber Response Systems, an extra 
$50 for each subscriber response terminal was included for those 
terminals that would have to be retrofitted. These subscriber response 
terminals would reflect new technology and the results of two-way 
experimentation that would be completed by the time of retrofit (i.e., 
the fourth year of operation). In this Section, runs have been made 
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to sho f the impact of eliminating the retrofitting cost. This would 
allow only $127 for the capital cost of each subscriber response 
terminal. In another variation, $277 was allowed for the capital 
cost of each subscriber response terminal. The latter is a repre- 
sentative cost of a subscriber response terminal incorporating a 
strip printer (see Appendix B) . 

Electronic Information-Handling (EIH) Terminal, Capital Costs 

The base case for Electronic Information-Handling Systems assumes 
that the capital cost of EIH terminals will be $427 per subscriber 
(see Appendix B) . This includes the cost of the terminal equipment 
needed to perform the function of the set-top converter and the sub- 
scriber response terminal, as well as the functions of frame-stopping 
and private mode operations.* Variations assumed that these capital 
costs would be ts low as $327 per subscriber, or as high as $627 per 
subscriber. The former costs might be representative of single 
frame-stopper terminals using chip technology, and the latter of 
multi- frame stopper systems using video tape recorders. 

Installation J’ee 

All base cases assumed that 657# of the subscribers would pay 
?10 for installation of the terminals used in their homes. This 
Section presents the results of two variations assuming that as a 
resr’ «f promotional campaigns either 657. of the subscribers would 

* ““ 

In additioni the base case for EIH includes a headend capital cost 
of $15M for one hundred new computers at $150,000 each. 
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pay only an average of $5 for installation, or that no charge would 
be made for installation. 

Penetration vs. Subscriber Fee 

The results of the demand analyses for cable services presented 
in Section V showed that, fi.r the ranges of interest, a rapid cuange 
in penetration could be expected as the subscriber fee was varied. 

The demand curves shown in Figure V-3 have been used, therefore, in 
selecting the expected penetration for each level of service and the 
corresponding subscriber fees that were used in the runs made for 
this study. These combinations of fees and demand are critical to 
the analyses, and yet, because of the small sample size used in the 
survey, they are one of the most uncertain assumptions used. There- 
fore, a large range of combinations of fees and resulting penetrations 
have been used in the study to determine their possible impact on the 
results presented. 

For the base One-Way System in Section VI, it was assumed that 
a final penetration of 76% would be achieved at a subscriber fee of 
$3.50 per month for the level of One-Way services assumed (see Table 
II-5 and Figure V-3). Variations on this base case assume 75% final 
penetration at a subscriber fee of $5 per mo.ith, and 50% final penetra- 
tion at $5 per month. Ihe former combination of fees and penetration 
was selected on the basis of the demand curve in Figure V-3 that is 
labelled "All One-Way Services", and the latter combination on the 
basis of the curve labelled "Favorite Single One-Way Service". This, 
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it was felt, would cover the range of uncertainty that exists, since 

potential subscribers might be expected to pay at least as much for 

all of the one-way services, provided by the system, as they indicated 

they would pay for their lavorite single service. 

Likewise, the base cate for Subscriber Response Systems assumed 

78% for final penetration at $6.50 per month per subscriber, and 

variations examined assumed 75% for final penetration at a subscriber 

fee of $8 per month, and 50% at $8 per month. These values were 

selected from the demand curves of Figure V-3 using the same procedure 

as indicated above for the One-’’/ Systems. 

ihe base case for EIH Systems assumed that 78% of the households 

wf uld subscribe to at least one level of service. Tased on the demand 

3 

analyses presented in Section V, it was assumed that, of the 78% that 
did subscribe, about three-fifths would subscribe to all services 
offered at $22 per month, and the remaining two-fifths would subscribe 
only to the subscriber response services offered at $6.50 per month. 
Variations used in the sensitivity analysis assumed 37% penetration 
for all services at $26 per month, 53% at $18 per month, and 60% at 

3 ^ 

The Howard Survey did not explicitly cover all electronic informatlon- 
handli 'g services that would be provided by the EIH Systems, and the 
Res ton/b.iyton results are probably not representative of Washington, 

D. C. Therefore, the "all services" results shown in Figure IV-3 
were used for the EIH Systems analyses on the assumption that they 
would represent the minimum expected penetration of EIH System services 
for the associated subscriber fees. 
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$15 itcr month. The above ratio of EIH to SR subscribers of course, 
cntirj' s for each of these variations. 

Leased Channel Rates, Telecasting Net 

As indicated in Section VI, the rates used for leased channels 
on the telecasting nets for the base cases was $0.10 per hour per 
channel per 1000 subscribers. Since all of the base cases assumed 
about 200,000 subscribers by the tenth year of system operation, the 
above leased channel rate is equivalent to about $20 per hour per 
channel by the tenth year. MITRE's estimates (shown in Appendix B) 
indicate that these charges would be less than one-half the pro rata 
cost of supplying this type oi service. Variations examined included 
no-charge for leased telecasting cb'innels, as well as charges of $50 
per hour per channel, and $100 per hour per channel. These latter 
charges are more in line with those needed to produce economic viability 
for the leased telecasting channel operations per se. In other words, 
the base cases assumed some subsidization of leased channel operations 
by other users of the system, in order to promlte the use of these leased 
channels . 

Leased Channel Rates, Potnt-to-Potnt Net 

The rates used for leased channels in the base cases were $4 
per hour pe channel. This allows for both annual O&M costs at about 
107o of the total capital cos:s of the Point-t o-Point Nets, and amortiza- 
tion of the total capital cos.:s of these nets, assuming 8% interest 
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oil ca, and a 10-year depreciation. It does not allow for either 

taxes or profit on these operations. Only on this basis, would the 
revenues generated be sufficient to make the leased point-to-point 
channel operations economically viable. Variations examined included 
no charge for leasee point-to-point channels, as well as charges of 
$2 per hour per channel, and $6 per hour per channel. 

Advertising Rates 

The base cases, presented in Section VI, assumed an advertising 

4 

rate of $1 per minute per 1000 subscribers, or $200 per minute for 
ten minutes of advertising a day, inserted on all cablecasting channels 
that would carry advertising (i.e., about twelve channels fov the one- 
way systems and thirty-two channels for the two-way systems). This was 

c 

based on the equivalent advertising rate for one network TV channel. 

In other wo^ds, it was assumed in the base cases that all cablecasting 
channels would generate about the same advertising revenues as one 
network TV channel. Variations examined included cases where It was 
assumed no advertising revenues would be generated by the cablecasting 
channels, and, where it was assumed that these channels would generate 
advertising revenues, at a rate of $400 per minute for ten minutes of 
advertising a day, inserted on al? cablecasting channels that would 
carry advertising. 



^Peters, R. W. , •'Economics of Origination: Anticipating Tomorrow’’ , 

TV Communications, December 1971. 



"BBDO Audience Coverage and Cost Guids'*, Stanford Research Institute, 
1969. 
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Rates for Utility and Maintenance Services 

The base cases for the two-way sys :ems examined iu Section VI 
assumed that $2 per month per household would be collected from 
utility and maintenance companies for communications and computer 
services provided by the telecasting net (see Section III). Vari- 
ations on the Subscriber Response System include cases where no 
revenues are collected from utility and maintenance companies, and 
cases where a total of $3 per month per household would be collected 
for these services. 

Market Value 

In estimating the market value of the base case systems, it was 
assumed that this value would be seven times the operating income in 
any given year, plus the cash surplus in that year, minus the out- 
standing debt in that year. Variations examined used the same formula 
as above, but used an operating Income multiplier of five times the 
operating Income and ten times the operating income. 

ORGANIZATIONAL FACTORS 

For the base cases presented in Section VI, it was assumed that 
each system examined would be a city-wide system under a sir gle 
franchise. Variations examj.ued included alternatives under wh'fch 
five separate franchises were awarded for Washington cable systems 
according to the following aggregations of servlet areas (see Figure II-l) 
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Sec roi 



6 



Service Areas 



1 

2 

3 

4 

5 



2 and 7 
5 and 6 

3 anu 4 
1 and 8 

9 



Under the multiple franchises option, each sector has been assumed 
to have: 

1 major mobile studio $128K 

1 small mobile studio $ 76K 

2 master st’.dios C? $300K $600K 

For the base cases, one major mob.le studio and two small mobile 
studios 7ere included in the city-wide system under a single fran- 
chise . 

For the multi- franchise situation where only one-wav services 
are provided we have examined the effects of providing 1000 polling 
terminals in each Sector, at the time of system initiation, for 
experimental and demonstration purposes. Subscriber fees would be 
collected for these services in order to measure the wi* 4 .ingness of 
subscribers to pay for the levels of services offered. For the multi- 



The multiple franchising variates have assumed geographical coverage 
based o. the existing Service Area boundaries. Service area boundaries 
have be ;n used because of the relative ease in deriving demographic 
data. Clearly, at the time of franchising other geographical 
boundaries could be considered. 
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franchise sit->t.fn with two-way systems, it has been as ^ump% that 
appropriate terminals w^uld be installed in each Sector at the time 
of system iiiitiacicn. 

For all the cases of multiple franchising, it was ^^sumed that 
each Sector would have a headend, for handling ' jcal off-the-air 
signals, but that all Sectors would share the cost et 'mported signals 

Var i It i ons on the base case for one-way systems t xainir»ed : 

(1) The base case for One-Way Systems, but with five separa^'e 
franchises . 

(2) The base case for One-Way Systems, but with five separate 
franchises, and with 757„ final penetration at $5.00 per 
month per subscriber. 

(3) The base case for One-Way Systems, but with five separate 
franchises, and with 50% final penetration at $5.00 per 
month per subscriber. 

(4) The base case for One-Way Systems, but with five separate 
franchises, and with . uhscriber fees proportional to the 
capital costs of each Sector. This results in fees as 

f ollows : 



Sector 



Subscriber Fees 



1 



$3 . 50/month 



2 



$3 . 50/month 



3 



$3 .25/month 



4 



$3 .45/month 



5 



$4 .70/month 
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Variations on the base case for the Subscriber Response System 
examined : 

(1) The base case for Subscriber Response Systems, but with five 
separate franchises . 

(2) The base case for Subscriber Response Systems, five separate 

franchises, and 75% penetration at month. 

(3) The base case for Subscriber Response Systems, five .separate 
franchises, and 507o final penetration at $8 per month per 
subscriber . 

(4) The base case for Subscriber Response Systems, five separ« 
franchises, and subscriber fees proportional to the capital 
cost of each sector. This resulted in fees as follows: 

Sector Subscriber Fees 

1 $6. 25/month 

2 $6. 45/month 

3 $6. 25/month 

4 $6 .55/raonth 

5 $7. 85/month 

Variations on the base case for the Electronics Information- 

Handling Systems examined: 

(1) The base case for Electronic Information-Handling Systems, 
but with five separate franchises. 

(2) The base case for Electronic Information-Handling Systems, 
five separate franchises, and both subscriber response and 



one-way services penetrating at 75% at $8 per month. 
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(3) The base case for Electronic Information-Handling Systems, 
five separate franchises, and both subscriber response and 
^ne-way services penetrating at 507o at $8 per month. 

The values of the above parameters that were usee in ':ach of the 
base cases, as well as in the variations examined, are summarized in 
Tables VII-1 through VII-6. 

MEASURES OF SENSITIVITY 

The impact of above variations were measured in terms of their 
effects on equity, loans ,. capital expenditures, etc. as she a oss 
the top of Tables VII-2, v: 1-4, and II-6. 

A description of the measures selected for these summary compari- 
sons Is given below. 

Equity Required - This is the total amount of paid-in r.quity required, 
through the tenth year of system operation, to maintain the debt-to- 
equity ratio indicatec. 

Loans Required - This i? the total for the amount of loans required, 
through the tenth year of system operation, to maintain the debt-to- 
equlty ratio Indicated. 

Capital Expenditures - This is the total capital expenditure requirec 
for the system, through the tenth year of systems operation. 

Equity Plus Loans/Capital Expenditures - This ratlo^ computed for the 
ten year period, is of significance rilnce, if it is greater than 1.00 
it indicates that the system's operating expenses plus Interest on 
loans, plus taxes, plus debt retirement plus net cash, would have 
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TABLE VII 1 

BASIC VALUES FOR PARAMETERS USED IN 
BASE CASE FOR ONE WAY SYSTEMS 



FINANCIAL PARAMETER 


BASIC VALUE 


Debt .‘Equity 


2:1 


Interest Rate 
SYSTEM PARAMETERS 


8% 


Growth Curve 


Medium 


Underground Construction Costs 


Medium 


Studio Costs 


$100K/$50K 


Other Programming Costs 


$9.50/Yr./Sub. 


Installation Fee, 65% of 
Subscribers 


$10/ Sub. 


Penetration at Sub- 
scriber Fee 

Leased Channel Rntes, 10th year 


76% at $3. 50/Mo . /Sub 


Telecasting, 12 Channels 
Point-to-PoinC, 100 channels 


$20/Hr . /Channel 
$4/Hr . /Channel 


Advertising Rates, Incl. All Cable- 
casting Channels, 10th Year 


$200/Min . 


Market '.'alue 

ORGANIZATIONAL STRUCTURE 


7 X Oper. Income 


Number of Franchiaes 


1 
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TABLE VII 2 {Concluded) 
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TABLE VII .3 

BASIC VALUES FOR PARAMETERS USED IN BASE CASE FOR 
7WO-WAY SUBSCRIBER RESPONSE SYSTEMS 



FINANCIAL PARAMETER 


BASIC VALUES 


Debt : Equity 


2:1 


Interest Rate 
SYSTEM PARAMETERS 


8% 


Growth Curve 


Medium 


Underground Construction Costs 


Medium 


Studio Costs 


$100K/$50K 


Other Programming Costs 


$25,25/Yr./Sub. 


Subscriber Response Terminal 
Capital Costs 


$127/$177 Per Sub. 


Installation Fee» 65% of 
Subscribers 


$10/Sub, 


Penetration at Subscriber Fee 


78% at $6. 50/Mo. /Sub 


Leased Channel Rates, 10th Year 
Telecasting, 32 Channels 
Point'to-Point, 100 Channels 


$20/Hr. /Channel 
$4/Hr, /Channel 


Advertising Rates, Incl. All 

Cablecasting Channels, 10th Year 


$200/Min. 


Utility, Maintenance, Alams, Etc. Rates 


$2/Mo./Hhld 


Market Value 

ORGANIZATIONAL STRUCTURE 


7 X Oper. Income 


Number of Franchises 

^Includes cost of set-top converter 


1 
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TABLE VII-4 

SENSITIVITY ANALYSES 
TWO-WAY SUBSCRIBER RESPONSE SYSTEMS 
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TABLE VII-4 (Concluded) 
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TABLE VII-5 

BASIC VALUES FOR PARAMETERS USED IN BASE CASE FOR 
ELECTRONIC INFORMATION HANDLING SYSTEMS® 



SYSTEM PARAMETER 

Capital Cost of EIH Terminals 

EIH System Penetration at 
Subscriber Fee 

Maintenance Factor 

Other Prograiraning Costs 

ORGANIZATIONAL STRUCTURE 
Number of Franchises 



BASIC VALUE S 
$427/Sub, 

47% at $22 Mo/Sub. 
87a of capital costs 
$45 * 27/year/sub , 



1 



Other basic values same as for the base case for Subscriber Response 
System (see Table VII-3) , 
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TABLE VII 6 

SENSITIVITY ANALYSES 

ELECTRONIC INFORMATION HANDLING SYSTEMS 
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exceeded revenues £or the first ten years. If this is the case, the 
^ system would not be very viable and would probably have difficulty in 

attracting equity capital or loans. 

Operating Expenses, Year fen - This represents the operating expenses 
of the system in the tenth year of system operations. 

Gross Revenues, Year Ten - This represents the gross revenues collected 
in the tenth year of system operations. 

Operating Expenses/Gross Revenues, Year Ten - This ratio should, norm- 
ally, be less than about 0.50 for the system to be economically viable, 
based on the experience of cab le operators . 

Equity Va!:ue of System, Year Ten - This has been calculated on the 
basis of the formula of seven times operating income, plus cash 
surplus, minus outstanding debts of the system, in the tenth year. 
Comparison of this value with the equity required (i.e., the first 
column) provides an estimate of the change in equity value over the 
ten year period of system operation that has been considered. 

Internal Rate**of-Return on Equity, Year Ten •* This is equivalent to 
the compound interest rate on the equity required (i.e., the first 
column) that must be realized to reach the estimated equity value of 
’ the system in the tenth year (i.e., column 8). 

Cash Balance^ Year Ten - This is the estimated cash balance for each 
system variation, in the tenth year of system operation. This could 
be either distributed as dividends to the stockholders or turned back 
into improved programming including the basic programming cost of 
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$3.8 M for the ten years, plus the number of dollars per subscriber 
allowed for other programming. This does not include costs for com- 
puter programming in the EIH base cases and variations. In those 
cases, these additional programming costs are Included in the pro rata 
cost of the EIH terminal , The cash balance could also be used for 
extra EIH computer programming. 

Cash B.ilance/Ten-Year Programming Costs - This ratio has been included 
in the tables to estimate the percentage Increase in programming budgets 
that could be achieved if system profits were turned back into the 
system for this purpose. 

DISCUSSION OF RESULTS 

In coTaparing the lesults of these sensitivity analyses, as 
summarized in Tables VII-2, VII-4, and VII-6 it is interesting to 
note the following points: 

. The interest rate on loans, the debt-to-equity ratio used and 
the method of estimating the market value of the system, all 
have a significant impact on the estimated rate-ot-retu’*n on 
equity. 

. Uncertainties in the system penetration, as a function of 
subscribei fee, for different levels of service, are probably 
the most significant system uncertainties in the analyses of 
the base cases. 

. The most important uncertainty in determining the capital cost 
of two-way systems is the cost of the home terminals, and, for 

VII-25 




the EIH Systems, the headend computers required for two'*way 
services . 

Some of the variations shown In Tables VII-2, VII-4 and VII-6, 
would Indicate that high rates of return on equity could be 
produced by lowering the studio costs or the programming costs. 
However, these cases were Included for sensitivity analysis 
purposes only. It Is doubtful that the penetrations assumed 
In the base cases, at the subscriber fees Indicated could be 
achieved for urban systems without relatively sophisticated 
programming. This, in turn, will probably require relatively 
expensive studio equipment. Including color cameras and mobile 
studios as well as budgets for first run movies, sporting 
e /eats coverage, etc. 

The cost of system maintenance, and in particular, home 
terminal maintenance can be an Important factor In determining 
the economic viability of a sophisticated two-way urban cable 
system since such a large fraction of the total capital 
expenditures Is for the home terminals. This emphasizes the 
need for both reliable equipment and possibly the remote 
maintenance checking of thic equipment through the use of the 
cable system. 

A fast growth curve can Increase the rate-of-return on equity 
by significant amounts over cases using medium or slow growth 
cukves. This emphasizes the Importance of providing demonstration 
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reed for both reliable equipment and remote maintenance 
checking of this equipment through the use of the cable system. 

fast growth curve can increase the rate-of-return on equity 
by significant amounts over cases using medium or slow growth 
curves . This emphasizes the Importance of providing demon- 
stration projects and market surveys, prior to system Imple- 
mentation, that will determine the most, acceptable mixtures 
of services, before Investing large amounts in the construction 
of sophisticated, large-scale cable communication systems In 
urban areas . 

The reduced rates for leased channels that have been assumed 
111 the base cases to promote the use of these types of chan- 
nels by the public, and others, do not appear to affect th * 
economic viability of the system to any appreciable extent. 

The maxlmam benefits from economles-of-scale In the purchase 
of cable amplifiers and terminals can probably be attained 
within the Individual franchise sectors that have been Selected 
for this study. However, significant economies In studio costs, 
management coses, programming costs, and other operating costs 
could probably be attained with a single large system operating 
under a cltywlde franchise, rather than with small systems 
operating under separate franchises. 

The granting of multiple franchises for one-way systems in 
Washington, D. C. would probably result In marginal economic 

VII-27 




viability in at least two of the five Sectors into which the 
city was divided if the Service Area combinations, selected 
here, are used to partition off the city into franchise areas. 
This is due to such factors as low subscriber density in some 
parts of the city and the high cost of cuct-work required for 
underground cable installation in the central city. 

. The lack of economic viability in two sectors could probably 
be overcome if the franchises requirec that two-way services 
be provided that could achieve high public acceptance at the 
subscriber fee stipulate for the basic two-way services. 
However, such systems would require considerably higher capital 
costs and programming budgets than has been indicated here for 
the basic One-Way System. 

These results point to the requirement for improved service demon- 
strations and market surveys of the types outlined in the next Section. 
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SECTION VIII 
DEMONSTRATIONS 



INTRODUCTION 

Initiation of services through the use of a new conununications 
medium presents a dilemma- Delivery, via cable, of many of the types 
of public services discussed in Section III has never been tried 
before. Furthermore, the economic viability of many possible enter- 
tainment and commercial cable services has not been adequately tested 
in many of the top markets. System operators and financial estab- 
lishments must be convinced that there is a firm demand for these 
cable services, at subscriber fees that will make them economically 
feasible, before they will be willing to invest in urban cable 
systems. Subscribers, on the other hand, want to view new types of 
programming as well as use and test new types of services before they 
agree to pay for them. Beyond the question of economic viability, 
there are uncertainties as to how cable is going to provide many of 
these new services, particularly those of a publi' -interest nature. 
Many new organizational entities will be required, both governmental 
and private, to develop and sponsor various applications. Sources of 
programming and funding will have to be developed. Lemons i rations 
with associated market surveys can provide a useful experimental 
vehicle through which the many facets of these problems can be formu- 
lated and explored. 
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This section suggests typical demonstrations and surveys that 
might be implemented in an urban area to quantitatively test, over a 
period of time, the capabilities and public acceptability of new 
telecommunications services that might be used to address urban needs 
and opportunities in an effective fashion. These demonstrations 
would offer services typical of those discussed under Programming 
and Services (Section III) and would employ the types of telecasting 
and point*to*point nets described in Section IV. 

The wide diversity of backgrounds, experiences, desires and 
needs of the citizens of large urban areas means that a wide variety 
of services will have to be provided. It is MITRE' ; belief that no 
one service in the one-way, subscriber response or electronic infor- 
mation-handling categories will make that types of system economically 
viable. Therefore, the identification of an aggregated market becomes 
mandatory. 

In addition, the desired grouping of service options will probably 
also vary as a function of time, geographic location, and shifting 
population groupings. It becomes obvious that the system configur- 
ation selected by urban cable planners must have long-term flexibility 
to respond to these varying demands. 

Prior to full-scale implementation of a specific urban cable 
system, many of these demonstrations and evaluations could be accom- 
plished through the use of existing urban cable systems or some 
portion of a new urban cable system as it is being implemented. As 
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an alternative, existing educational television or public broad- 
casting facilities could be used to demonstrate some of these services 
in a community before a substantial capital investment is made in the 
installation of an advanced cable system capable of supplying a wide 
variety of advanced types of programming and services. Many of these 
types of demonstrations could also be provided via long-line video 
circuits or satellite communications links between remote communities. 
Results of demonstrations conducted in one community could be used 
to estimate the acceptability of these services in similar communities 
in other parts of the nation. 

The following demonstration projects are suggested as illustrative 

of what could be done within the various services categories: 

One-Way Services 

Local Community Programming 

Subscriber Response Services 

Subscriber Polling and Automatic Sensor Interrogation 

Electronic Information-Hand line Services 
Interactive Educational Television 

Special Services 
Automatic Vehicle Monitoring 

Point- to-Point Services 
Health Care Delivery 

It should also be pointed out that although the D. /strict of Columbia 
is used as a model, these demonstration projects are equally applicable 
to many other urban areas across the country. The costs of these 
demonstration projects include hardware and software that make these 
projects applicable to any urban cable system. For example, the costs 
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for demonstration terminals are for small quantities of terminals 
and are not costs that would be available to a large quantity 
purchaser like the WCS. Courseware and programming costs for the 
projects are included in each of the demonstrations although a 
demonstration on the WCS would have available a portion of the pro- 
gramming funds discussed in Section VI, Financial Analysis, which 
amounted to $3. 50/subscriber/year (one-way), $19 .25/subscriber/year 
(subscriber response), $39 .25/subscriber/year (electronic information 
handling) . 

The objectives of these demonstrations are multiple: to estimate 

market demand, to determine technical feasibility, to develop the 
potential of the medi.um for a variety of uses, to explore new insti- 
tutional arrangements and to establish cost-effectiveness. These 
demonstrations could be implemented separately or collectively. The 
total cost would probably be reduced by integrating the separate 
projects into a small number of comprehensive demonstrations. The 
demonstrations suggested here are not only to test out the concepts 
but also to verify and test the functional and technical performance 
of the supportive hardware. 

TECHNICAL IMPLEMENTATION 

In terms of technical capability, demonstrations and associated 
market surveys of one-way services could be initiated as soon as a 
cable system is implemenced. The One-way Systems are fundamentally 
the same as present cable systems, except that they offer more 
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channels and more services on these channels. Implementation of 
subscriber response services could be considered in the second year 
of WCS operation after activation of a two-way distribution capa- 
bility, the development of the necessary computer software and the 
refinement of the required home terminals and sensor technology. 

In the Subscriber Response System the subscriber would use push 
buttons to respond to questions presented on his TV set and automatic 
sensors would respond to interrogations initiated periodically by a 
central computer. Electronic Information-Handling services might not 
begin until about the third year, reflecting the complexity and amount 
of EIH programming required. EIH systems would allDw home viewers to 
use typewriter-like keyboards to communicate with the system's com- 
puter center and possibly directly with computers of government and 
commercia 1 ins ti tut ions . 

The use of frame-stopping services in Electronic Information 
Handling by thousands of simultaneous users requires not only the 
availability of tremendous amounts of program content and courseware 
materials, but also the development of sophisticated computer software. 
METRE, under a National Science Foundation grants is currently en- 
gaged in such software and courseware development on a prototype 
basis . As a result of increas ing inC’-Lre* t in EIH , more developmental 
work is expected in EIH courseware and software. The WCS should be 
able to draw upon the experience of others in this area, as a supple- 
ment to its own program of cable service demonstrations and market 
surveys . 

VIII-5 



3C5 



INSTITUTIONAL IMPLEMENTATION 



In actuality, the planning and organizational aspects for all 
the demonstrations and market surveys could be started before an 
urban cable system such as the WCS is in place. As indicated in 
Section III, municipal agencies need to estimate their channel 
requirements for a cable system even before the franchising ordinance 
is written, so that adequate channel space can be made available and 
allocated in the system that is franchised. In order to develop even 
a rough estimate of channel requirments some planning will have to be 
accomplished to outline the Intended programming and services that 
would be provided by the cable. On a departmental basis, this process 
would probably be coordinated by a planning officer working with pro- 
gram staff members in developing a desirable set of cable applications, 
in terms of program definition, programming software or courseware 
needed, evaluation techniques required, cost-effectiveness measures 
that should be used in system evaluation (including those measures 
applying to organizational structure and operating procedures), 
personnel allocations and budget estimates. This process might also 
include the specification of the demonstration projects required as a 
means of further refinement and formulation of an operational program. 

In addition to the work within a municipal department, some over- 
all interagency executive coordination would be required to prevent 
duplication of efforts and, generally, to draw together requirements 
on a government -wide basis in order to provide a working interface 
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with the cable operator. In the case of Washington, D.C. , the 
Community Service Division of the Office of Planning and Management 
has been suggested as a logical organization to provide this function. 
For other urban areas, the particular group charged with coordination 
responsibilities could be worked out after consideration of the muni- 
cipal organizational structure and consultation with municipal officials. 
ONE-WAY SERVICES DEMONSTRATION 
Local Community ProRramminR 

Purpose 

One of cable television’s many promises is that of becoming the 
"neighborhood TV network." The increased number of channels that can 
be provided by a cable distribution system could provide a means of 
access to the television medium by many individuals and community 
groups who have up to now been excluded from use of the medium by 
prohibitive production costs and the necessity for progravnming with 
mass appeal. On the other hand, cable has been called the "medium of 
the people" in that it can be programming by and for small community 
groups and individuals with localized interests. These local programs 
can be viewed during prime time or any other time that is convenient 
to the viewers. Cable is potentially a vehicle for improved personal 
and community expression and development. The Washington Cable System 
as well as other urban cable systems will be specifically designed so 
that they can provide a neighborhood TV network. It is the purpose of 
this demonstration project to provide training and local program pro- 
duction experience for those who want to use the cable system. 
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Currently a number of organizations are already trying to make 
Che promise of public access become a reality. The Alternate hedia 
Center at NYU and Open Channel, a New York-based non-profit organiz- 
ation are both working with community groups in that city in the 

development of local productions.^ They are meeting with moderate 

success in spite of union problems, high production costs, few 
origination points, technical problems and lack of public awareness. 

A thorough study of the New York problems with public access to cable 
should be made in an attempt to avoid these problems in Washington 

and other urban areas. Every attempt should be made to develop 

attractive programming of community expression and local events. 

Description 

This demonstration project would establish a number of Production 
Assistance Teams to provide training, as well as technical assistance, 
to groups and individuals within the city who wished to develop com- 
munity programming. This should be done on a first-come, first-served 
basis. Another function would be to inform the community of the public 
access capabilities of the cable system and how they could be utilized 
effectively to disseminate community information. 

Production assistance for any of the types of groups listed above 
would range from providing a straightforward service such as facilities 

^ ’*No rush to get on cables in New York,*’ Broadcasting . 

September 27, 1971, pp. 29, 30. 

Gent, G, , ’’Public Access TV Here is Undergoing Growing Pains," 

New York Times . October 26 , 197 1* 
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for planning, taping and editing of programs, and advice on set design 
and studio lighting, to more extensive assistance such as program for- 
matting or the use of novel video techniques for presentation of pro- 
gramming ideas. It would not be necessary for a group to use the full 
assistance team or to u&e the team at all, if they did not want to do 
so. However, these capabilities would be available to those who wanted 
to use the medium effectively but who otherwise would not have the 
necessary technical skills or familiarity with the range of possibilities 
for program structure and content. The cost to individuals and groups 
using Production Assistance Teams might range from no charge, to mater- 
ials cost only, to costs that would permit the system operator to make 
a reasonable prof i t on the services provided . 

Funding possibilities for such programming would include cabl.: 
system sponsorship, as well as grants provided by the Federal or Muni- 
cipal governments or various foundations that are interested in promoting 
increased community-oriented programming on cable systems. For the 
first six months, concentrated effort would be placed on piomotional 
aspects and community education in the use of the medium. In addition 
to program publicity that could be provided on the cable, in neighborhood 
newspapers, community center bulletin boards and the like, these teams 
should actively seek out conm\unity groups to participate in such local 
programming demonstrations. 

Cost of Demonstration 

The following is a summary of the cost of a demonstration and 
market survey for local programming. This demonstration will provide 
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local programming training, production experience and training. The 
program will run 15 months at a cost of $315,000. This will ultimately 
produce 20 hours per week of air-time programming for both studios used 
in this demonstration as a secondary benefit of the training. 

Schedule: 3 mouths study and planning 



(6 man-months) $ 20K 

12 months demonstration 

4 teams 0 40K/year 160K 

Capital cost of two studios lOOK* 

Maintenance for two studios lOK* 

Market Survey 25K 

TOTAL COST $315K 



This demonstration should be initiated early in the 5 year implemen- 
tation plan for D.C, It would be carried out in Service Areas 2 and 7 
(Phase 1) in order to provide development, demonstrations and market 
survey of local programming for use in later phases. 
SUBSCRIBER-RESPONSE SERVICES DEMONSTRATION 
Subscriber Polling and Automatic Sensor Interrogation 
Purpose 



In Section III, a number of potential two-way cable services 
employing interrogation from central computers and digital response 
from various types of manual and automatic sensors in the home have 
been suggested for use with wideband two-way cable systems. These 
include: 



• Preference polling 
. Shopping-at-home service 



In demonstrating on the WCS, these costs would not be incurred, since 
the system design and financial analyses have already included studios. 
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. Meter reading systems for utility services (e.g., 
electricity, gas, water) 

. Alarm sensor systems (e.g., intrusion, burglar, fire) 

. Various electrical and mechanical output sensor systems 
for status monitoring operations and maintenance tests 
and checks (e.g., electronic system components^ storage 
tank level indicators, selective control switches, 
pollution sensors) 

The purpose of this demonstration would be to develop and demon* 

stratc; a subscriber polling and automatic sensor interrogation system 

capability. This capability would be able to provide any or all of 

the above types of services taking advantage of the rapid sampling 

rates made possible by computer polling via the cable. Such a system 

could minimize the cost of transmitting and interpreting the response 

2 

signals and provide rapid reaction, if required. The cost of the 
sensor terminals could be reduced to a minimum by performing all 
counting and other sensor data processing functions at centr cess- 

ing units rather than at each sensor. 

It is estimated that the total incremental capital costs of 
equipping 300,000 utility meters for automatic remote reading in an 
urban area might be reduced to about $450,000 - $600,000 for systems 
utilizing two-way cable networks, as compared to an estimated cost of 
$3.3 to $6.3 million using present designs under development for use 
with telephone switched-networks . 

While the provision of these services is a relatively simple 
technical concept, the ultimate implementation will have significant 



2 

See Eldridge, F. R. , "System for Automatic Reading of Utility Meters," 
The MITRE Corporation, M72-7, September 1971. 
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institutional effeccs. For example, automatic alarm systems presently 
result in very high false alarm rates. Because of this factor, many 
police departments will not permit direct response by their department. 
This may result in the need for private security forces. When the 
false alarm problem is corrected or reduced to a manageable level, the 
police departments may be willing to set up their own special squad to 
respond to automatic alarms. To take the example of automatic meter 
reading, the replacement of meter readers by an electronic device will 
not onl> affect a significant number of people, but it will also elim- 
inate another category of available low skill entry jobs. Such secondary 
and non-technological effects of these advanced applications will need 
to be adequately provided for. 

Description 

The proposed demonstration would be performed in an area of the 
WCS such as S/A's 2 and 7 where two-way cable channels would be imple- 
mented early or in any other urban cable system with two-way capability. 
The experiment would require a single dedicated downstream channel and 
a single dedicated upstream channel in the telecasting network. 

A wideband cable system cou d be expected to provide a sampling 
rate of up to 5000 terminal sites per second per channel, using a 200 
microsecond query time per terminal site. For 300,000 terminal sites, 
therefore, a single central processing unit (CPU) could sequentially 
query and receive responses from up to 24 different sensor units and 
the subscriber response terminal in every household, office, business 
establishment, industrial site, in the city at a maximum rate of about 
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once every 60 seconds. In comparison, i CPU utilizing the switched 
telephone network would require approximately 60 days to sequentially 
connect to and read the outputs of the terminals at each of tliese sites 
As shown in Figure VIII-1, each combined subscriber response and 
automatic sensor interrogation terminal would receive, demodulate, 
and monitor all interrogation messages sent from the CPU. As noted 
above, this same terminal would be useful in a number of other types 
of cable service applications. 

The following Three-Phase Work Program would result in a oe'^.ion- 

stration of a prototype system for Automatic Sensov Interrogation (ASI) 

PHASE I - PROrCTYPE SUBSCRIBER RESPONSE & SENSOR INTERROGATION SYSTEM 
DES'^GN (- Months) 

, Reviiw current classes of sensor interrogation systems, 
current costs and rate structures for such services, 
and estimated demand for such services 

. Select and define classes of sensor interrogation services 
to be provided 

. Develop evaluation criteria 

. Analyze benefits and costs of alternative designs 

. Prepare a preliminary design for selected prototype ASI System 

, Prepare detail'd cost estimates and analyze expected economic 
viability 

PHASE II - SYSTEM IMPLEMENTATION (6 Months) 

. Select site for prototype demonstration 
. Assemble hardware and develop installation plans 
. Prepare software 
. Install and debug system 
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PHASE III - DEMONSTRATION AND ANALYSIS (6 Months) 

• Operate demonstration and record data. 

. Analyze results of demonstration 

• Analyze the impact of the demonstration syscem on other 
sensor interrogation services 

Demand and Impact Studies 

Cost-benefit analyses, designed to determine the amount that 
utility and maintenance companies and other potential subscribers 
would be willing to pay for these services, would he based on data 
gathered during the course of the demonstration. Included in this 
analysis would be a consideration of the possible impact of automatic 
sensor interrogation on other types of sensor interrogation services 
such as manual meCer reading, and current types of burglar and fire 
alarm system. 

Cost of Demonstration 

The following summarizes the estimated cost of a demonstration 
and cost benefit study for Subscriber Polling and Automatic Sensor 
Interrogation services. This demonstration will provide operational 
e'^perience with polling and automatic sensor interrogation services. 
This three phase program consists of a study phase, an installation 
phase and data gathering phase over a 15 month program which costs 
$1,316,000. 

Schedule: 3 month study and planning 

6 months installation of 1000 terminals 
6 months data gathering 
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. study and planning $ 20K 

. engineering 20K 

. installation 50K* 

. terminals and sensors 750K* 

. computer rental and software 160K* 

. wideband cable rental 9 6K* 

. operating and maintenance 20K 

. cost benefit study 200K 



$1,316K 

This demonstration can be phased in wherever limited two-way service 
becomes available. It is suggested that this demonstration be started 
at the end of the first year or concurrent with Implementation Phase 2 
of the WCS. 

ELECTRONIC INFORMATION HANDLING SERVICES DEMONSTRATION 
Interactive Educational Television 
Purpose 

Currently in the District of Columbia, the vocational education 

programs for high school students and adults appear to be inadequate. 

Many more secondary students apply for vocational education every year 

than can be placed in vocational schools. The facilities, equipment, 

and materials in the vocational schools are frequently inadequate and 
3 

out-dated. Another problem is that of extending continuing vocational 
education to those who have completed a high school or junior college 
vocational program. A third problem lies in getting into the community 



•k 

These costs would not be incurred in a demonstration program on the 
WCS. The design and financial annlyses for the WCS have included hard- 
ware and software cost to cover these items. 

3 

Passow, Harry A., "Toward Creating a Model Urban School System: A 

Study of the Washington, D.C. Public Schools," Teachers College 
Columbia University, New York, New York, September 1967. 
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and reaching the underemployed and unemployed with appropriate 
training programs. 

The D.C. Public School System is now making major revisions in 
its vocational education program in order to make the program more 
relevant to student demands and to establish closer ties between the 

4 

schools, their curriculum, and the community. Washington Technical 
Institute (WTI) , for instance, employs a large staff to go into the 
community to recruit both incoming and former students. 

The purpose of this demonstration is to test whether two-way 
vocational training programs provided by an Electronic Information 
Handling System, with or without CAI, for homes, vocational schools, 
and junior and senior high schools could improve the effectiveness 
or decrease the cost of providing this type of education. An asso- 
ciated market survey would be used to determine the acceptability of 
these courses at the prices required for economic viability. WTI 
already utilizes a substantial number of teaching machines and is 
wired for CCTV. This demonstration would seek to build on that base 
and extend the capability to other schools and to homes throughout 
the city. Potential funding and participation could come, for the 
case of Washington, D.C., from the D.C. School System Department of 
Vocational Education, Vocational Rehabilitation Administration, Office 
of the D.C. Manpower Administrator, and Office of Youth Opportunity 

4 ^ “ 

"A Plan for Career Development in the D.C. Public Schools of the 
District of Columbia,” Task Force on Vocational Education, May 1969, 
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Services. Washington Technical Institute and the Department of 
Vocational Education could take the lead in specifying the scope of 
the demonstration and designating the sites that would be provided 
with terminals, while the other agencies could contribute to program 
development and courseware. For other urban areas, similar institu- 
tions would be involved. A work program would contain the following 
tasks: 

• Select the courses to be televised by each mode (i.e., 
using conventional TV or frame-stopper terminals)* 

. Issue a contract for development of courseware 

• Develop testing and monitoring procedures to evaluate 
student progress 

• Determine administrative relationship between televised 
courses and regular school courses 

. Develop evaluation procedures for teaching effectiveness 
of the medium including cost effectiveness for long-term 
sustaining operations. 

, Conduct a suitable marketing survey to determine the 
acceptability of the courses at the fee required for 
economic viability 

Description 

Selected vocational courses would be cablecast from the headend 
studio into homes and schools in S/A’s 2 and 7 of the WCS. While 
almost all areas of Washington have a need for more vocational educa- 
tion programs. Service Areas 2 and 7 present a broad cross-section 



A subscriber response system could accomplish some of the tasks listed 
here, but in less depth than could be accomplished by an electronic 
information handling system. This particular demonstration does not 
consider SRS alone but the greater capability of EIH which includes 
SRS capability. 
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of social, economic, racial, and ethnic groups (ircluding a large 
Spanish-speaking population in S/A 7) in which to test such a program. 

This demonstration project proposes the use of a lecturer who 
could use teaching aids such as films, filmstrips, a blackboard, etc., 
in giving his lesson and could query students at any time. He would 
receive an immediate composite feedback from the students and could 
modify his lecture to meet their needs during the course of the pro- 
gram. Alternatively, with the use of a frame-stopper terminal as 
provided by the MITRE TICCIT system (see Appendix B) , a larger number 
of lectures using chalk-talk techniques could be sent to a number of 
classrooms over a single channel of the cable, as shown in Figure 
VIII-2. For example, with TICCIT sending one picture of the black- 
board every 3 seconds in a television frame, up to 180 separate chalk- 
talk lectures of this type would be carried over a single cable ch^jnnel 
for distribution to classrooms using frame stoppers# 

The system proposed in this demonstration would use two-way 
experimental polling terminals and frame-stopping terminals. The 
terminals would be placed in the vocational, junior, and senior high 
schools and in various homes of studarts enrolled in vocational pro- 
grams. The vocational programs would be cablecast to the schools and 
residences via the telecasting network. 

Both Washington Technical Institute i^nd the D.C. Public School 
System, Department of Vocational Education are very interested in 
developing educational programs of an interactive nature. Development 
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of demonstration courseware could be accomplished through a joint 
effoi't or separately. It is suggested that four courses be developed, 
including courses for both direct instruction in a particular subject 
area and for supplemental instructions, such as job socialization to 
give students a more realistic view of various types of working en- 
vironments that they might encounter. Since there is such a large 
Spanish-speaking population in S/A 7, it is proposed that at least 
one course, if not all four courses, would be conducted in Spanish, 
as well as English. 

A comprehensive survey of demand as a function of projected sub- 
scriber fees is necessary for this demonstration as well as a thorough 
evaluation of the effectiveness of the project including a follow-up 
study to determine whether courses helped trainees get jobs, helped 
them stay on the job, etc. A careful comparison of the cost and 
effectiveness of two-way versus one-way instructional television should 
also be made. 

Cost of Demonstration 

The following summarizes the estimated cost of a demonstration and 
cost benefit analysis for Interactive Educational Television Services. 
This demonstration will provide for the development of courseware and 
software to conduct experiments with two-way interactive educational 
television services. The 42-month program, which costs $2205K, consists 
of study, design, installation and data gathering phases. 
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Schedule: 12 months of study and planning 

6 months of installation hardware 
(continuing software development) 
24 months data gathering 



. study and planning $ 40K 

. terminal and computer hardware 

engineering 160K 

. 200 terminals installation 30K** 

. 200 terminals hardware 300K** 

. computer purchase 300K** 

, channel leasing 175K** 

, systems software 400K 

. interactive courseware 400K 

, video taped lectures 200K* 

. evaluation (cost benefit 

analysis) 200K 



TOTAL COST $2,205K 



Phasing of this demonstration would be accomplished when both service 
areas 2 and 7 of the distribution network and required EIH Terminals 
are available. It will take almost two years to prepare the hardware 
and software. It would appear, therefore, the best time to start 
this project would be about the end of the second year. 

SPECIAL SERVICES DEMONSTRATION 
Automatic Vehicle Monitoring (AVM) 

Pu rpose 



An AVM System reports the location of every member of a set of 



NOTE: The CAI courses would be less complex than TICCIT courses in 

terms of branching, etc. There would be considerable straight 
lecturing (807«). Each of four courses would cost $50,000 to produce: 
120 hours (3 per week x 40 weeks) with ten preparation hours (at $40 
per hour) per lesson hour. TICCIT system software would be used as 
needed for interaction portions. 

For the case of the WCS, costs for these items have been included in 
the financial analyses. 
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moving vehicles, and can be used to enhance the operations of mass 
transit, police, taxis, ambulances, trucks, and other fleet operations. 
The mobile units transmit their own identification at low power output 
on a repetitive basis. This signal is received by the close-by fixed- 
site receivers, which in turn relay their location as well as the 
vehicle identification to a central control computer. 

The uses of AVM are: 

1) real time monitoring and dispatching of police and 
emergency vehicles. 

2) dynamic scheduling and routing of transit vehicles 

3) monitoring of conditions on board transit vehicle:* 
and reporting of private vehicle breakdown 

4) tracing of vehicles stolen from a fleet covered by 
AVM (e.g., hijack protection) 

5) controlling access to specified areas within each 
urban region. 

Additional uses of AVM are discussed in References 6 and 7. 

AVM Systems will be part of the operational capabilities of many 
large cities. The Urban Mass Transit Administration of the U.S. 
Department of Transportation has funded the demonstration of four 
different types of AVM systems for operational evaluation in Philadel- 
phia from the Fall of 1971 through the Spring of 1972. 

^An Analytic and Experimental Evaluation of Alternative Methods for 
AVM, The Institute of Public Administration and Teknekron, Inc., 

July 1968, PB 180116 (Scientific Clearinghouse). 

^Bales, R. A., "A Police Car Simulation Model,” The MITRE Corporation, 
M70-3, February 1970. 

^Gould, A. V,, "Automatic Vehicle Monitoring,” EASCON 1970. 
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This demonstration is designed to prove out the conununications 
hardware and software that would be developed for utilizing AVM in 
conjunction with cable. For example, new interfaces will be develope 
to use the wideband capability of cable; some AVM techniques that had 
been considered in the past which employ fast rise-time pulses (large 
bandwidths) may become attractive for use with cable. This demonstra- 
tion would result in a demonstration of the feasibility of using 
wideband cable for collection and distribution of AVM signals. It 
would also provide cost estimates for comparison with other methods 
data collection. Thus, this demonstration would test out the AVM 

techniques as applied to cable. The demonstration is not a test of 
AVM. 

Description 

The demonstration wcxild be designed to use tie two-way capability 
of the second cable of the WCS to interconnect many streetside sensors, 
A preliminary description of such a system is contained in Reference 8. 
A conceptual diagran of the demonstration system that would be used 
in Figure VlII-3. The mobile units, each transmitting its own code, 
would be located within the test area by receivers located in a grid 
of about eight by eight to the square mile. These street comer 
receivers would identify the vehicle by its code and would add the 



^andTb t” A. S., "Urban Mobile Comnunications 

and Vehicle Location Via Broadband Cable Networks," The MITRE 
Corporation, M7j.-110, Washington, D.C., December 1971. 
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1) POLLING ALL FIXED SENSORS 

2) RECEIVING AND STORING ALL VEHICLE IDENTIFICATION AND FIXED 
SENSOR LOCATIONS 

3) DISPLAYING VEHICLE LOCATIONS ON DISPLAY BOARD OR BY HAND 
COPY PRINTOUT 



FIGURE VIII-3 

AUTOMATIC VEHICLE MONITORING (AVM) DEMONSTRATION SYSTEM 
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receiver location code to the message being transmitted back to the 
computerized central location by broadband cable. 

The cars contain low power transmitters that radiate distinctive 
signals, to the receivers. This concept, called an "electronic 
license plate" could enable a large number of vehicles to be located. 
Cost of Demonstration 



The following summarizes the estimated cost of a demonstration 
and evaluation for Special Services, This demonstration provides 
for an experimental cell one mile square which uses 6A fixed sensor 
locations and 5 vehicle transponder/transceivers. The three phase 
program of study, installation dnd data gathering runs a total of 
18 months at a total cost of $445,000, 

:hedule: 6 months study and planning 

3 months installation 
6 months data gathering 
3 months evaluation 



study planning 


$ 20K 


engineering 


50K 


installation 


4K 


hardware 


89K 


computer rental 


15K* 


channel leasing 


72K* 


system software 


125K* 


operating and maintenance 
of AVM hardware 


20K*f 


evaluation 


50K 



TOTAL COST $44 5K 



* 

These costs would not be Incurred in a demonstration on the WCS as 
these costs have been included in the base cases analyzed in the 
financial analyses. 
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This demonstration would be performed in Service Area 5, t, or 7 
starting near the end of the second year of the overall implenusntation 
schedule* 

POINT-TO-POINT SERVICES DEMONSTRATION 
Health Care Delivery 
Purpose 

The inadequate availability of health services in central cities 

has become a prominent medical issue. Table A-2 documents the need 

for improved health care in Washington, D.C., particularly in the inner 

city. A number of experiments have demonstrated in a limited context 

the medical feasibility of utilizing closed circuit TV to connect 

medical facilities for diagnostic, consultative and educational 
9, 10 

purposes. To date, experiments have been conducted on a limited 

scale for specialized ipplications. A medium-scale demonstration, 
interconnecting a number of hospitals and community health care centers, 
would help to determine the extent to which technology can ease some 
of the problems of making health care more accessible to inner city 
residents. Such a demonstration could answer questions pertaining to: 
feasibility of remote medical diagnosis and referral on an operational 
basil ; the effectiveness and cost of such an approach; the rate at 

9 

Raymond Murphy, et al., "Tele-Diagnosis: A New Community Health 

Resource," Massachusetts General Hospital, USPHS Project #CH23-41AG, undatec 

Aims McGuinnes, et al., "The Medical Television A ience of the New York 
Academy of Medicine After Four Years," Bulletin of the New York Academy 
of Medicine . Vol. 44, No. 3, March 1968. 
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which patient? could be handled by su«^>i a Mystem; the acceptability 
to the public and the tnecical profession of the techniques used; 
types of medical personnel needed; the number oi patients ..orved; 
cost per patient; new midical services provided; and savings produced 
by operating on a preventive rather than a curative basis. 

For the case of Washington, D.C., the Office of Planning in the 
Department of Human Resources would be the logical agency to take the 
lead in developing and implementing this demonstration and market 
survey. A project task force could be composed of the Hospitals and 
Medical Care Administration, Mental Health Administration, Commi .Uty 
Health Services Administration and the Narcotics Treatment Adminis- 
tration. Suggested tasks would include: 

. Determine participant agencies and sites 

. Define demonstration objectives, evaluation techniques 
and procedures 

. Identify medical team/technology mix 

. Evaluate impact of demonstration on conventional delivery 
system 

Description 

An initial configuration of seven two-way point-to-point cable 
links between two hospital centers and seven remote health care 
facilities is proposed. If the demonstration proves successful and 
evaluation indicates public acceptability of this types of health care 
delivery, the system could be extended to include clinics and other 
health facilities throughout the city. Another concept which could 
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be tested by this demonstration is that of a medical information 
network which would provide for the storage and retrieval of patient 
records as wall as analysis of these records for medical research. 

In addition, educational materials could also be disseminated by the 
system among hospitals and satellite clinics. The need for public 
education concerning self -maintenance, in cases such as diabetics, 
cardiac conditions and physically handicapped could also be satisfied 
by such a network. Specialists within the hospitals could provide 
both initial training and refresher courses for out-patients as well 
as for the medical staff. Figure VIII-4 shows a conceptual diagram 
of the type of system that would be used for the health care delivery 
demonstration . 

Cost of Demonstration 

The following summarizes the estimated cost of a demonstration 
and evaluation which provides expanded availability of health care 
services through the interconnection of two hospitals and seven 
neighborhood medical clinics. The $437,000 program runs 30 months. 
These costs do not include the salaries of medical personnel. 

Schedule: 3 months of study & planning 

3 months of installation and checkout 
24 months of data gathering 
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FIGURE VIII-4 

HEALTH CARE DELIVERY DEMONSTRATION SYSTEM 

• ^ types of remote facilities 

4 community health clinics - full medical package 
1 mental health center - two remote cameras and monitor 
1 drug treatment center - two remote cameras and monitor 
1 housing project station - two remote cameras and monitor 
and^’receive required communications gear to transmit 
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study and planning 


$ 20K 


engineering 


lOK 


special medical terminals 


195K 


Installation 


lOK 


< peratlon and maintenance 


80 K 


hannel leasing 


92K* 


evaluation 


30 K 


TOTAL COST 


. . . $43?:: 



The health services delivery demonstration would be phased into opera- 
tion at the beginning of the third year of WCS implementation. 

Figure VIII-5 summarizes the schedules and phasing of some 
specific examples of demonstrations of various types of cable services 
that could be provided the WCS urban cable system. The costs indicated 
are those for separate unrelated demonstrations; costs would be con- 
siderably less if all demos were done on a single system, such as the 
WCS. No attempt has been made to define a comprehensive list of all 
the cable services that could be provided. Certainly, many of the 
other services listed in Table III-l could be demonstrated in Washington, 
D. C., and other urban areas using either existing cable systems of UHF 
stations or soiie portion of a new urban cable system as it is being 
implemented. 



* 

These costs would' not be incurred in a demonstration on the WCS, as 
these costs have been Included in the base cases analyzed in the 
financial analyses. 
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$4718K 



APPENDIX A 



CHARACTERISTICS OF WASHINGTON, D. C, 



INTRODUCTION 

In order to design a telecommunications cable system that is 
relevant to the needs and problems of the residents and institutions 
of the District of Columbia, it is important to investigate the demo- 
graphic, political, governmental, commercial, social, economic, and 
physical characteristics of the capital city. This section provides 
the statistical information required to support various phases of 
the WCS design procedure. By its nature this section tends to high- 
light many of the problem areas which confront the District; this was 
done to show how broadband communications can be used to address 
some of these problems. No effort has been made to project this data 
over the next decade. 

Section III discusses the new service that a telecommunications 
cable system can provide to meet certain of the informational and 
communications needs of the city described in this section as well as 
to provide an expanded choice of entertainment through innovative 
programming, 

OVERVIEW OF WASHINGTON, D. C.^ 

Washington, D. C. is the ninth largest city in the United States 
and is the central city of one of thfi most rapidly growing metropolitan 

^See Table A-2 for sources of statistics except where noted. 
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areas in the country. Its total area is 61 square miles with an average 

population density of 7,011 per square mile. The total population of 

the city recorded by the 1970 census was 756,510 and the median income 

$8,835, The median age of the D. C. population is 29 years. In 1971, 

2 

the annual average unemployment rate of the city was 2.9%, As the 
national capital and seat of the Federal government, Washington is a 
leading national and international center. Its numerous universities, 
musetims and galleries, as well as the new Kennedy Center for the 
Performing Arts, make it a center of culture and tourism. 

On the other hand, a high crime rate, a substantial drug addiction 
problem, below norm performance in the public schools, a large inventory 
of deteriorating housing and inadequate health care delivery, all common 
problems in urban areas as shown below, are some of the major difficulties 
faced by Washington at this time. Lack of mass transit contributes to 
the traffic congestion of the downtown area. The out-migration of 
middle-income families to the suburbs has been followed by many retail 
and merchandising establishments as well as office complexes. This 
flight to the suburbs, typical of so many American cities, weakens the 
central city tax base without substantially decreasing the need for 
municipal services. The governmental structure In Washington is 
extremely complex. The source of power, authority, and responsibility 
does not lie in any one governmental structure but is spread among the 

2 

Preliminary estimate from U. S. Department of Labor, Bureau of Labor 
Statistics, D. C. Area Analyst. 
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Municipal Govemraent, the Federal Executive Branch, Federal agencies, 
and most promlnertly, the Congress. 

COMPARISON OF WASHINGTON, D. C. TO OTHER MAJOR U. S. CITIES 

In recent years, much attention and publicity has been focused 
on the problems of American cities. Washington, D. C., because of Its 
high visibility as the Federal city and a national showplace, is often 
cited as an illustrative example of a city with serious urban problems 
and an inadequate quail ty-of-life standard. 

While Washington is often used to Illustrate the problems of 
urban America, it is helpful to compare this city with other urban 
areas to gain perspective on the degree and intensity of these prob- 
lems. Table A-1 provides a list of selected indicators comparing this 
capital city with other major cities. It should be noted that this 
is not a complete set of quality-of-lif e indicators and should not be 
used to make overall generalizations in comparing these cities. 

These statistics are provided primarily to give perspective to the 
problems of Washington, D. C. 

Washington is the only city listed with a majority black popula- 
tion. For both blacks and whites, the median school years completed 
for D. C. residents compares favorably with other cities. Washington 
has a lower percentage of low income households as compared to the 
other cities* Retail sales per population are high; mean household 
income is high; and the unemployment rate compares favorably with 
that of other cities. The crime rate is relatively high for D. C. 
as compared to the other cities* 
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Population Characteristics, *' Current Population Reports . Series P-20, No. 209, Jan. 8, 1971, 
NS. Bureau of the Census, Department of Commerce, Washington, D.C. 



SERVICE AREA SYSTEM 



While city-wide averages and other statistics are useful for 
general description and comparison purposes, more detailed data is 
needed for the design of a communications system that will directly 
serve each street and neighborhood. The District, as all major cities, 
is comprised of many diverse and discrete interest groups covering 
a broad range of social and economic levels, ethnic groups, and other 
special interest categories. In addition, the need for services is 
not uniform throughout the city. In order to assess the wide variety 
of educational, informational, communications and entertainment pro- 
gramming of these special interest and localized groups, it is 
necessary to try to identify what these groups are and where they are 
located. This identification will not only be useful in suggesting 
types of programming but can also serve as one basis for locating 
WCS local origination studies and facilities. 

Washington has been divided into nine separate administrative 
Service Areas in an effort to simplify *_he delivery of municipal 
servicjs and to be more representr^cive of, and more responsive to, 
the citizens residing within the city. The activities of all 
Municipal departments and Federally-sponsored programs for being 
planned, coordinated and administered through this Service Area 
system. 

The criteria used for delineating these areas were man-made 
barriers, natural boundaries, neighborhoods, community organizations. 



existing agency boundaries and the Model Cities area. The resulting 
Service Areas can be roughly separated into three groups based on 
similar demographic, social, and economic indicators. S/As 1, 2, 
and 8 are the moRt affluent sections of the city containing the upper- 
income and middle-income residential areas. S/As 3, 4, and 9 are the 
transitional groupings in terms of the distribution of Washington's 
quality-of-J ife. S/As 5, 6 and 7 form the core city area. 

The Community Service Division of the Office of Planning and Manage- 
ment (D. C. Government) administers the Service Area system. Community 
Service Advisory Committees are currently working toward developing S/A 
identity and are conducting etudes of the physical, demographic, 
social, and economic character istics of each particular area in order 
to better serve their needs. On^ of the crucial problems in develop- 
ing these infrastructures is the lack of a local communications medium 
through which to involve the residents of each particular Service Area 
in community development programs. Cable could provide programming 
to directly service the needs and interests of small and localized 
groups (such as those that exist within the Service Areas) and, 
especially through interactive services, could provide the communica- 
tions medium needed for citizen involvement in community programs. 

Since the Service Areas are quite socially and economically 
homogenous and represent the official administrative structure 
of the District government, these Service Areas present a logical set 
of boundaries along which to partition a cable system designed to 
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serve local interests and needs. Thir. cable system will also be able 
to Interconnect any groupings of Service Areas thus increasing communi- 
cation between a wide variety of groups living in different parts of 
the city. 

Table A-2 provides selected indicators by Service Areas; these 
data are pertinent to the design of this system. It should be noted 
that the highest density areas (S/As 5, 6, and f) are also the lowesL 
come areas. S/As 8 and 9 are the poorest reception areas with 
middle to high Incomes; Areas 3, 4, 5, and 6 have large public 
school populations. Area 9 contains the overwhelming majority of 
Federal, D, C, and public office buildings as well as the Central 
Business District. 

Table A-2 shows that the median family income for D. C, is 
$8,835, as compared with the national figure of about $9,500. However, 
in four (3, 4, 6, and 7) of the nine Service Areas, the median is 
more than $1,000 below that of the District, while in S/A 8 the 
median is $7,000 above. 

The median age District-wide is 28.9 years — for S/A 4 it is only 
22.5 years while for S/A 8 it is 40.9 years. Approximately 45% of 
the population in S/As 3 and 4 is under 20 years of age. In S/A 4, 
39.4% of all children under 18 are 6 years or younger. 

Areas 5, 6, and 7 contain approximately 60% of the total number 
of public assistance recipients and 35% of the total population. 

Areas 3, 5, and 6 have the lowest average monthly rent as well as 
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TABLR A-2 

SELECTFD STATISTICAL DESCRIPTION OF WASHINGTON, D.C. 



ttCK 








snVlCE AREA 










AVFItACE 


1 


1 2 


1 . 


1 


j 5 


i ‘ 


1 ' 


i 8 


1 , 


' OK 

TOTAL 


PirULATlOH: 
liouieho Ids 


2i,07b 


1 lb,115 


J 

' :t. 12 7 


1 

1 

17,127 


^ 22,BJb 


1 

‘ 26.680 


‘2.S-0 


1 

, ■•l.lOB 


; .'1,95/ 


.>.',786 


Populat Ion 


79, li; 


1 5i,052 


1 S9. >(.9 


126,2)9 


1 M,062 


I 79,15 7 


• IIA.-OI 


. 99,597 


A| .AH 


• ?5t.510 


Ave, »f ISiMiber of Persons Per 
Household 


J.2 


I.J 


’ 1. 1 


1 (. 


' 1.2 


■ 1.0 


1 ;.7 


2.) 


1.9 


' i 


Population Density Pat Square 
Wile^^ 


12,122 


12,16) 


J 7, bib 


1 11,26b 


. 12, Aj; 


1 16,517 


. 29,90a 


1 27, l)J 


1 5,HB8 


! 7.011 


POPC’LATlOH DISTKIMTION 

ParcePtaita ol Populatiun Blatk^^ 


S2.0 


i 

1 S1.5 


1 

i 96.2 


1 

j R5.1 


i 

d).2 


90. A 


1 

i 76. A 


! 2.6 


2a. 6 


i 

; 71.1 


Nedlan Ape 


12. S 


29.1 


1 2).i 


1 


27.1 


29.9 


10.8 


' Ag.q 


1 

, 12. 6 


28. 9 


Percent of Population 20Yri. 
and tinder 


Jl.l 


J7.7 


j 95.9 


1 (•5,0 


!)9.b 


17,1 


11. 0 


1 

; 22.9 


j 2). 6 


1 i 


Percent of Juvanl la Population 
b fri. and Over^*’ 


27,5 


26-S 


lll.l 


1 19. A 


^ 2y.2 


29.5 


lA.O 


i 

29.9 


i 11-7 




Percent Ol Population t<* Yrs. 
and Over 


9.5 


6.7 


1 ).: 


1 

[ A.O 


7.1 


7.5 


10. ft 


15.8 


j lA.O 


f i 


INCOHK: 

Median Faslly IncoM^^ 


I0,b9<. 


9,551 


I 

1 1.525 


7,6lJ 


7,999 


6.292 


7,225 


15,922 




t 

8.8)5 


EDUCATION; 

Eleaentary Schoola 


15 


10 


1 


25 


1 

1 20 
I 


2A 


17 


i 


j “ 


1 


19 

Cle»«ntary Enrollnent 


9,51) 


7,09) 


16,007 


1S.15A 


■ 12,126 


15,169 


9,69) 


' A, 119 


1 :,677 


9J.97I { 


Par Pupil Expend. (Eleaentary) 


$i05. j 


$19t.. 


; S197. 


J5S7 


! S1A9 < 


$A19 


$A6A 


$A27 


$A«7 
, ) 


$(.08 1 


Secondary Schools 






i ’ 1 


! 7 


' ^ 


! *’ 


! “ 




1 a8 , 


Secondary Enrollaent^^ 


7,li0 


1,970 1 

Sfall 


1 i,50l 


7,04.1 


1 B.50A 


1 A. All 


1 6,265 


5,066 


; 2,J8a 


A8.106 


Par Pupil Expend. (Secondary) 


Shb7 ! 


$598 j 


SbOb 


1 $606 > 


$759 


1 $768 


$70A 


I $62i 


$69A 


SOCIO^ECONOIIC 

Public Asslatance ttac 1 p lone s^ ^ 


2,B22 1 


1,5SS 


! 

8,b.'7 ' 


10,167 


j 8,929 


1 

12,922 


i 

. 11,028 


226 


t 

2,288 


1 

58,857 


Fuud Staa.p Pro(raa part It Ipant a^ 


‘ 1,SS7 


l,69B 1 


! 10,JV9 I 


11.111 


i 


11.022 J 


11.1)5 1 


i las 


1 1,657 


1 ■;.909 


AVaraia Monthly Rant^^ 


120 ^ 


112 


101 j 


112 


100 t 


97 


1 llO 


182 : 


152 1 


121 


Parcahcajic of ’ "tta Renting lor 
Under SSO/bw.^*’ 


i 

S.7 


lb,0 


! 26.) 1 


lA.D 1 


’ i 

15.9 


Al.A 


21.5 


2.5 1 


1 lA.O 


i 20.0 


HEALTH (19bP)^^ 

Percent of Births With 
Inadequate Or No Prenatal Care 


IB.i 


1 

19.1 1 


2i : 1 


.0.7 1 


27. A 1 


JO. 7 


27. B 


6.2 j 


, 1 


2).l 


Infant Destha Par 1,000 Live 
Births 
Neiro 


J2.J 


i 

21.5 1 


)1.5 


15.6 


11.0 


1.0. i 


)).A 


« i 




JJ -■ 


White 


15.0 1 


0 




16,9 


25.1 


0 


15. b 


16.2 I 

1 


.. .5 


21 .!• 



^ S’randi . O.C. Oipirtnent o( lluMn Kaiourcai, Vol, 2, No. 1, Jun* t971. 



*^"Dri*o|rapNlc , Social, and Kaalch Character Ut I,'* of the Raaidanta of tht Dlicrict by Sarvlca Ar«aa," O.C. Otparcnnt <>! duoan 
Rriour,aa, February 1971, pa|a lb. 



2i. 



^ Trandl , June 1971, op. c It , 

*’‘ lbld . 

‘V.atat Kaiaarch Corporation. 

^* lblil . P.C. aadlan Iiuom li aatlaated Iron a walshtad avarafe of the »edlaita lot all S/Aa. 

^^ Trandi . June 1971, op, c It . 

^^’Denonraphlc , Social, and Health Characteristic* of the Reildenta of thi Olltrlct by Service Areas," op. 
^ ^rends , June 1971, op ■ c It . 

^^'DeMcraphlc , Social and Health Character I sC Ics , op. c 1 1 ■ 



It. 



Trenda. Sept. 197D, 

^^Ibtd . 

'Veetat Reaaerch Corporation 

^* ‘lbld . 

Trende . <ept , 1970, Op . c 1 1 



A-10 



o 

ERIC 



342 



w 



I 



TABLE A-2 (Continued) 



ITCH 


1 : 

1 ' 2 > 4 


SCRS'Rt 
9 ’ 


AREA 

6 




8 


1 


AVCRACC 

UR 

TinAL 


Dtttht Per 100,000 Populitlon 


II9B.9 


897.1 


1 747.1 


996.8 


ll'J.4 


1919.4 


M29.7 


1417.1 


1711 6 


1191.6 


New Attlve TB Ctiet Fer 100,000 
Fopultt ion 


47.0 


27. B 


40. 7 


11.6 


(.0. 7 


116.6 


77.2 


14. U 


84,.* 1 


99.9 


New VD Cttet Fer 100,000 
fopultt Ion 


17)0.4 


' 91B.7 


1714.9 


1719.8 


2618. 1 


70 U 


, .'9-. 9 


l68 8 


i 1442.1 


1871.7 


Ftrteni'.ite of Ftnlllei With 
FeMle letdt^" 


12.1 


, 12.4 


11.0 


22.7 


22.2 ’ 


22.0 


18.0 


4.9 ' 


' U.l 1 


: 16.7 


Fttt.tutt|e ol Children In 
Vtnllltt With No Ftther29 


21.7 


i 20. B 


16.4 


71.9 


17.2 


19.1 


79.6 


10.7 


1 ; 


j 10.2 


Ftrcenttie of Blrtht Out.of- 
Wedlocli U9(iB)^0 


28.7 


21.9 


1 

14.6 


i 21.9 


41.4 


49.4 


19,9 


6.6 1 


1 11.7 


11.7 


Delinquenty Refernlt Fir 1.000 
Youth! Under A|e IS (19(i9)^l 


9.7 


11. 0 


I 

I ll.l ' 


i 


11.1 j 


20.6 


: I'.i 


7.9 


10.9 


11.9 


Nunber of Addltti per 1,000 
Fopultt lon-*^ 


17. J 


10.9 


1 

1 19.9 


i 

1 18.0 


27.7 1 


40.2 : 


1 10.8 


0.8 


14.6 


19.6 


a'BUC SERVICE FAClt-lTICS: 






1 

1 ! 


1 














Hotpltelt 


0 




1 0 


1 7 


1 


1 


2 








Follte Stetlont 


1 


1 ; 


1 ‘ 


1 1 


1 , 


1 I 


1 2 






16 


Fire Stetlont 


1 


1 


' ! 


i ‘ 


1 j 


^ i 


i » : 


! 9 


10 1 


1 ,6 


TtLEVlSlOM CMNWSHIP-. 






1 1 












1 


1 


Houtehollt With TV Sett^^ 


21,720 


l9,OOh 


24,11.9 


74,714 


21,217 


24,812 1 


1 79,841 


' 40,090 


20.420 


244,789 


HoutehoMt With Color TV Sett^^ 


9,027 


9,B09 


9,69b 


11,478 


8,221 : 


9,609 


19,427 


19,919 


7,904 


94,607 


Hovtthol.lt With More Then One 
TV Set*^ 


10,912 


6,777 


11,267 


19,677 

1 


9,991 


11,206 


17,997 


> 18,109 


9,222 


110,770 


Totel Hovtlni Unltt 


2*.79B 


16,600 


27,771 


40,090 


24,490 


29,783 


46,414 


44,718 


27,799 


276,444 


Slnile-Ftnlly Unltt 


14,911 


10.B96 


12,802 


9,892 


11 ,001 


9,799 


11,162 


18,82b 


2.180 


1 101,947 


Unltt In Bui Idlni With 2-4 Unltt 


2,799 


1,264 


1,29) 


6,64) 


2,99B 


4,718 


7.. 74 , 


1 9,696 


4.929 j 


[ 78,810 


Unltt In Building With 9-9 Unltt 


1.924 


d04 


2,096 


4,22B 


1,881 


2,748 


4,921 


7,629 


2,881 


24,710 


Unltt In Building With 10 or 
More Unltt 


b, ‘hS 


7, bib 


9,9B0 


19,127 


&.bC6 


12,962 


22,497 


16,971 


17,171 


112. 99s 


Vttency Rettt^^ 


2. 1 


2.B 


1.4 


6.8 


6.6 


9.2 


7.7 


1.6 


6.0 


9.4 


Pertenttge of Unltt Overt rowded^^ 


7.7 


B.9 


17.8 


17.7 


16.6 


19.9 


11.8 


2.U 


I 1-i 


12.) 


fertrnttgt of Children Living In 
Ovettrowded Unltt^^ 


28.) 


29. B 


48.1 


j 4b.9 


91.7 


61.0 


91.7 


9.1 


> 46.6 


i 42.1 


Avertie Niart>er of Rooat Per 
Unlt^° 


9.7 


9.2 


4.9 1 




4.4 


7.6 


7.9 


I 4,7 


; ' 


1 


Averege Niaeber of People Per Unit 


7.2 


7.1 


1.7 


1.4 


1.2 


1.0 


' 2.7 


2.7 


1.9 


i 


OFTICZ BUIIOINCS: 












j 






1 




Covert«ent (D.C. end Federel) 


1 


0 


0 


1 0 


4 


2 


9 


2 


191 


1 167 


Non-CowernBvnt 


0 


0 


! 


Li 




1 


1 


2 


41 


1 



R>*«atch Cotpontlon. 

”l6ld. 

. Stpt. 1970. op. t U . 

r«Ut«>. Dr. Robert L. DuPont, Fob. 4, 1971. 
on NCfIton die* o( 9it o( D.C. houeehold* Mv.ng <'i or nr < n 
74 

Biied on Aacrlii. ttrth Burrtu (Igurt of )lit (or D.C. houoinotd*. 
on AM (l|uto of 47Z (or D.C. houieholdt. 



Ibid. 

'°Ibld. 






Hovtlng unltt flgur** (ostept uber* notid. ^rt lupplltd by ch« O.C. DtaoRrophit tnd Stotittitol Olvliion, 
wtr* liven (or tout houelni unltt only. S/A brttkoutt were etti lattd tnd ere tubjett to thtn|» with the 
1970 Centut tount . 



Thete ditt 

forthcovlni 



A-U 



o 

ERIC 



343 



less . 



the largest percentage of units renting for $80 per month or 
A significant percentage of the housing units in Areas 3, 4, 5, 6, 
and 7 are overcrowded. Even more significant are the large percentages 
of children living in overcrowded housing units in all areas except 
S/A 8, 

Two health indicators are infant mortality rates and TB rates. 

For the U. S. as a whole, non-white infant deaths number 35.9 per 
1,000, and the rate of white infant deaths is 19.7 per 1,000. Service 
Area 6 exceeds the national average with 40.3 deaths per 1,000, while 

the other areas (with the exception of 9) are generally somewhat better 

41 

than the national average. All areas with the exception of S/A 8 
exceed the national rate of 21.3 reported new cases of TB per 100,000. 
Areas 5, 6, 7, and 9 have the highest TB rates, roughly from 3 to 5 
times the national figure. Areas 5, 6, 7, the core city, have the 
highest figures for inadequate prenatal care, new cases of VD, 
delinquency and illegitimacy rates. Numbers of drug addiction cases 
are also highest in these areas. 

These statistics provide many indications of the kinds of program- 
ming needed. For example, the population distribution statistics 
indicate that Area 4 requires a larger percentage of programming 
directed at pre-schoolers. The converse is true of Area 8 which 
contains the highest percentage of the population over 64 years, 

41 ■ "" ^ ^ 

Service Area 9 shows a surprising and unexplained rate of 45.5 
infant deaths per 1,000 for the white population. 
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Statistics for Areas 3, 4, 5, 6, and 7 indicate a need for public 
assistance information programming. Statistics for Areas 3, A, 5, 6, 
and 7 show a need for programs relating housing information in terms 
of where to locate better or larger housing facilities, what D. C. 
agency will help in finding new living quarters, how to get repairs, 
etc. 

Areas 5, 6, and 7 need programming conveying health care infor- 
mation such as the availability of medical care facilities, costs, 
eligibility, etc. These areas could also be well served by an in- 
tensive drug prevention and treatment campaign via the cable. 

A number of conditions exist on a city-wide basis. For example, 

achievement test scores of urban public school students are frequently 

publicized for falling below national norms. The national norm for 

reading in the Sequential Test of Educational Progress (STEP) is the 50th 

percentile. For D.C. fourth graders, it is 31st percentile; for sixth 

graders it is the 35th percentile. Math scores (again, national norm 

50 percentile) for fourth graders is at the 25th percentile; for sixth 

42 

graders it is the 29th percentile. 

Another area of concern is the decline of the central business 
district and the lack of an adequate system of rapid transit. Of 

^^Jordan, Paul L. , "Instructional Uses of Cable Television in Washington, 
D. C.," WM-‘7515-FF, Working Draft, The RAND Corporation, Santa Monica, 
California, July 1971. 
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over 600,000 workers in the District, approximately 54% are commuters 
from adjacent Maryland and Virginia counties. These commuters daily 
pour in and out of Washington (mostly to S/A 9) by automobile through 
about 20 main arteries. The reliance on automobiles as the primary 
mode of commuting has led to a severe traffic congestion problem for 
Washington. 

Ninety-six percent of Washington’s employment falls in the 
44 

government and service categories (only 4% fall in the "goods" 

category). They are both heavily dependent upon correspondence and 

45 

the efficiency of the mail service. The Kappel Report states that 
present mail service is not economically viable or efficient. The 
cost of mailing is turning many businesses to alternative methods of 
delivery. 

While Washington did not suffer any serious power blackouts or 
brownouts in the summer of 1971, such possibilities exist in the 
future since power consumption demands are expected to double within 
the next ten years, while concern with environmental factors is 
slowing the rate of growth of new power generating capacity. 

43 

Telephone communication with Metropolitan Washington Council of 
Governments. Percentage is based on survey of commuting patterns 
from 1960-68 by COG. 

44 

Statistical Abstract of the UniLed States . 1970, U. S. Department of 



Commerce, Washington, D. C. 



45, 



Presidential Commission on Postal Organization^ Toward Postal Excellence . 
June 1968, USGPO. 
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Another problem facing cities in general is health care delivery. 
In the District of Columbia, 23.1% of all births have Inadequate or 
no prenatal care. The infant death rate (per 1,000 population) is 
33.7 for blacks and 21.8 for whites. Another leading health indica- 
tor is the number of TB cases per 100,000 population. For the nation 
it is 31.3; for the District it is 55.9.^^ 

Deteriorating and inadequate housing is another indicator of 
declining urban quality-of-life. More than one-half of the District’s 
housing is over 30 years of age. Nine percent of the city’s popula- 
tion lives in severely overcrowded housing. Home ownership, which 
Insures control of the maintenance of the dwelling, has dropped from 
32% in 1960 to 27% in 197o/^ 

High rates of crime and drug addiction characterize the inner 
city ar is of many large cities. Washington officials state that the 
District is now in the midst of a drug addiction epidemic with a 
conservative estimate that 2.2% of the population is addicted. This 
addiction is concentrated almost exclusively among young adults 
(especially males) between the ages of 15 and 35. Sixty-seven percent 
of the addicts are under age 26. The core city area is the worst 
afflicted area with an addiction rate of 36% of the men between the 

46 

Trends ; U.S. Averages from U.S. Public Health Service. 

47 

Metvcpolitan Bulletin , Washington Center for Metropolitan Studies, 

Number 3, May 1971. 
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ages of 20 and 24 and 24% of the boys between the ages of 15 and 19. 

Assuming an average habit cost of $40 per day, the annual value of 

property and services transferred because of addiction-robbery, theft, 

48 

prostitution, drugs sales, etc. — is calculated to be $328,100,000. 

Employment in the District is fairly stable when compared with 
other urban areas because of the Federal government. Forty-nine per- 
cent of all jobs within the District are with the Federal or Hinicipal 
governments. While the rate of unemployment for the city was 4.9% in 
1970, the inner city unemplo 3 nnent rate was 8.1% in that year. In 
addition, a study by Prof. Telia of Georgetown University suggests 
that because of "hidden unemployment" this rate may actually be much 
higher. 

This section has presented a number of areas that could benefit 
from improved communications. Further discussion of potential appli- 
cations of cable in the District of Columbia so that the quality of 
life may be improved is presented in Section III where the needs of 
Washington are further related to the services provided by cable. 

4 ^ 

Press release of Dr. Robert L. DuPont, Profile of a Heroin 
Addiction Epidemic and an Initial Treatment Response," Narcotics 
Treatment Administration, Washington, D. C. , February 4, 1971. 
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APPENDIX B 



TECHNICAL ALTERNATIVES^ 



INTRODUCTION 

This Appendix is provided for those nnt familiar with cable 
system technology. It discusses the system hardware and software 
alternatives that could be utilized to provide services for either 
telecasting systems (headend to subscriber) or point-to-point systems 
(subscr iber-to-subscriber) . In a telecasting or "hub" type system, 
signal flow from the headend to subscriber is spoken of as downstream 
or down; from sul^scriber to the headend as upstream or up. These 
services can be categorized as listed below: 

Telecasting Net 
One-Way 

Limited One-Way 
Full One-Way 

Two-Way 

Limited Two-Way 

Subscriber Response 
Electronic Information-Handling 
Special (e.g. , traffic control and digital communications) 
Full Two-Way 

Point-to-Point 

Figure B-1 depicts a categorization of cable systems on the same basis, 

^Portions of this section pertaining to conventional cable television 
are based on the "Engineering Report on the Development of a Cable 
Television for Washington, D.C. to The MITRE Corporation" by Jansky 
& Bailey. 
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FIGURE B-1 

HIERARCHY OF CABLE TELEVISION SYSTEMS 



The equipments available to provide each of the capabilities shovm in 
Figure B-1 have been examined by MITRE. 

Conventional one-way systems are reft rred to as "Limited One- 
Way” in this report. They carry conventional local and imported 
off-the-air signals, cablecasting signals and additional one-way 
programming and services such as mechanical services (time, tempera- 
ture, etc.), local origination, innovative programs, instructional 
programs and one-way channels for lease. 

The "full" one-way systems add frame-stopped video for facsimile 
capabilities to the limited one-way services. Such systems would 
have the two-way capability required by the March 31, 1972 FCC regu- 
lations. In the two-way category, limited two-way takes two forms. 

A subscriber response system carries short messages upstream from 
the subscriber to the headend. Here* data from a number of termlnaJs 
may be collected and , if desired , a video response provided to 
subscribers over the conventional CATV channels. Thus subscribers 
can vote on issues or select purcl»ases from those shown on the TV. 

In some cases, limited data message;-; for a particular subscriber can 
be sent on selected downstream channels. In addition, this type of 
system can be used for automatic sensor interrogation, so that meter 
reading and burglar alarm capabilities are available. In the class 
we refer to as electronic information-handling a unique address and 
a frame-stopper are provided for each terminal. In addition to the 
functions provided by the subscriber response system, the electronic 

information-handling system can transmit uniquely addressed video 
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frames from the headend to any subscriber terminal. In this type of 
system, each channel is time-shared by a large number of subscribers. 

The financial analyses described in Sections VI and VII are 
based on three combinations of these categories which we have referred 
to as One-Way Systems, Subscriber Response Systems and Electronic 
Information Handling Systems. These are defined as follows: 

(1) One-Way Systems - Include all conventional one-way functions. 

(2) Subscriber Respor.je Systems - Include all functions of the 
one-way systems, plus the ability of a headend computer to 
discretely address each subscriber, and the ability of each 
subscriber to send a short digital message to the headend. 

(3) Electronic Information-Handling Systems - Include all 
functions of the one-way systems, plus all functions of the 
subscriber response systems, plus the ability to receive 
discretely addressed, single frames of TV. 

The terminal and computer costs used in the financial analyses 
are summarized in Table B“l. For the subscriber response system and 
electronic information-handling system, three different terminal costs 
were used in the sensitivity analyses. The programming costs for 
the EIH system are specially generous in that by the time EIH is 
introduced into the WCS other cable systems will be introducing EIH 
services. Thus, the WCS will not have to pay the programming costs of 
creating all of the EIH services for the first time. 
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TABLE B-1 



TERMINAL AND COMPUTER COSTS USED IN 
FINANCIAL ANALYSIS 



ONE-WAY SYSTEM 


COSTS 


Set-Top Converter 


$27 per Terminal 


Maintenance 

SUBSCRIBER RESPONSE SYSTEM 


37o on initial capital 
investment 


Set-Top Converter 


$27 per Terminal 


Subscriber Response Terminal 


$100; $100/$150;* $250 per 
Terminal 


5 Head-End Computers (9 $150K each 


$150K per system 


Computer Programming 


$750K per system 


Maintenance 

ELECTRONIC INFCRMATION HANDLING SYSTEM 


37o on initial capital 
investment 


Set-Top Converter 


$27 per Terminal 


Subscriber Response Terminal 


$100 per Terminal 


Electronic Information-Handling Terminal 


$200; $300; $500 per Terminal 


100 Head-End Computers $150K 


$ 15M per system 


Computer Programming $20 per subscriber 
year 


$4M per system per year 


Maintenance 


37. initial capital invest- 
ment and 37. per year on 
total capital investment 



For those terminals that were used experimentally in the first few 
years, and extra $50 retrofit cost to update the terminal to reflect 
experience learned in experimentation was assumed; these terminals 
cost a total of $150. 

B-5 



353 



SYSTEMS FOR CONVENTIONAL ONE-WAY SERv ‘.CES 
Headend for Limited One-Way System 

2 

The master headend, and each subheadend, must have a complement 

of equipments to jTeceive off-the-air signals, to control, to change 

frequencies and to provide an interface between the off-the-air 

signals, the studio signals, any microwave signals from distant 

pick-up points, and the cable distribution system. The headend must 

include UHF and VHF antennas and amplifiers, video and FM channel 

processors, video modulators, filters and test equipment. 

3 

Imported signals would be brought in from distant cities via a 
microwave system that would either be leased from a common carrier 
or owned by the cable system operator. The relay towers would be 
spaced at about 15 mile intervals with towers less than 200 feet tall. 
The microwave system would use the 10.7 and 11.7 GHz frequency bands. 
The headend would process these distant signals by changing their 
carrier frequencies to those of their assigned cable channels. They 
would then be distributed throughout the system either by trunk cable 
or by microwave air links. 

2 

Urban cable systems will generally be so large that more than one 
headend will be re^^uired to provide for suitable picture quality 
throughout the area served. 

3 

Importation of distant signals is discussed in Cable Television 
Report and Order, FCC, February 3, 1972. 
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The me er headend would use automatic origination equipment to 
provide such mechanical services as those for weather, news, radio, 
time, stock ^^arket reports, etc. Whether the hardware for mechanical 
services should be duplicated at the subheadends or whether the 
services should be transmitted to the subheadends depends upon the 
costs of interconnection between the subheadend and master headend 
in terms of channels available and their hourly costs. For the case 
of Washington, It is recommended that the mechanical services be 
duplicated at the subheadends. A number of manufacturers produce 
equipment for originating these mechanical services. Among the prime 
suppliers are Telemation of Salt Lake City, Utah, and Vikoa of Hoboken, 
New Jersey. 

Generally, for mechanical services, both the time and weather, 
including barometric pressure, rainfall, temperature, relative 
h^unldity, wind direction and velocity, are provided through the use 
of a small motor driven camera that continuously scans a clock and 
a series of weather instrument dials. Both UPI and AP now have 
special wire services for news and stock market reports designed for 
use on cable systems. The AP-DATA VOX system, which is typical, uses 
video character generator equipment that is tied into the news wire, 
as well as delayed tickers of the New York Stock Exchange and the 
American Stock Exchange. Optionally, data from a local keyboard can 
also be provided. Either this local keyboard or a punched tape 
could be used to provide such special services as a TV channel guide 
and a summary of local events. 
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Local coiranunity programs would be originated both from local 
studios at or near the liejdends, and through the use of mobile units. 
Live programs would be originated or video tapes would be prepared 
for later cablecasting. A minimal studio for local origination would 
have a 30 ^ by 40 ' floor space and would include a color camera , a one- 
inch helical scan video tape recorder, a processing amplifier, a 
switcher/fader, waveform monitor, amplifiers, sync generator, and 
other electronics, and would cost about $50,000. The minimal master 
studio would include much of the equipment of the minimal studio 
described above plus color cameras, a color film chain, routing 
switchers, and other equipment and would cost on the order of $100,000. 
A full pT-ofeGsional studio would cost on the order of $600,000 to 
$1,000,000. Such studios are described by Jansky & Bailey in 
Chapters 17 and 18 of their report. A two-camera mobile unit would 
cost about $126,500, a one-camera unit about $76,500. 

Interconnections for Limited One-Way Sy r em 

Subheadends can be interconnected to the master headend by 
caile or by air links. Cable is usually "trunk" cable which is a 3/4" 
or 1/2" diameter cable. "Super-trunk" cable can also be used; it is 
1-1/2" or 1" diameter cable. As s jwn in Table B-2, "super-trunk" 
has less loss per 100 feet than regular trunk cable so that fewer 
amplifiers per mile of cable are required. Typically, an amplifier 
is spaced every 22 dB of cable loss. 
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TABLE d-2 

4 

CABLE LOSSES AND COSTS 

LOSS/lOO' lARGE QUANTITY COST/1000' 
AT CHANNEL 13 





SIZE 


(216 MHz) 


PLAIN 


JACKETED 


.500" 


- polystyrene foam 


1.07 dB 


$112 


$130 


.750" 


- polystyrene foam 


.72 dB 


$2A5 


$280 


1.000" 


- polystyrene foam 


.59 dB 


$505 


$585 



Since signal distortion increases with each additional ampliiier, "super- 
trunk" can provide a higher quality signal than regular trunk, although 
at greater cost. 

Air links use both AM and FM modulation approaches. Conventional 
FM modulation schemes have been in use for a long time by the telephone 
companies and others. Local distribution service (LDS) microwave is 
a new arrival which promises low cost interconnection capabilities for 
the cable television market. LDS micruwave employing both AM and FM 
modulation schemes are being produced.. Because the interconnect hops 
for cable television are shorter distances than those used in the 
telephone industry and require many video channels, LDS equipment is 
very cost competitive with conventional FM microwave. As shown in 
Section 16 of the Jansky & Bailey report, one channel of conventional 
FM costs more than 12 channels of LDS. 

4 

Our discussions with cable manufacturers. 

*’o*Neill, J. J., "Technical and Economic Investment of the Interconnec- 
tion of WCTS’s Multiple Headends, MITRE WP~8542, 16 November 1971. 
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AML, developed by Theta-Com, utilizes single sideband, amplitude 
modulated, suppressed-carrier modulation to frequency-multiplex 38 video 
channels on a 250 MHz CARS band. The VHF band from the cable is 
shifted directly to the proper microwave frequencies with no need for 
an interface demodulator in the transmitter. Additionally, the output 
from the AML receiver is fed directly on to the cable without the need 
for any signal processing. These conveniences save equipment costs 
and reduce distortion. 

Laser Link, developed by a division of the Chromalloy American 
Corporation, uses a single carrier frequency to transmit up to a maximum 
of 18 channels within the 250 MHz CARS band. Laser Link does not use 
a laser; rather, this LDS uses a form of FM which is derived from pulse 
width modulation of the carrier by a baseband signal made up of a 
linear combination of modulated subcarriers (i.e., frequency multiplexed 
video signals), the combined spectrum of which fits into the 5 to 114 
MHz baseband. This composite signal is used to produce a single 
frequency-modulated 3 GHz carrier. 

The economics of using cable versus LDS are discussed in Section IV. 
The general advantages and disadvantages of cable and LDS are: 

1. Cable has great flexibility and growth potential — 
additional channels can easily be added, especially 
in both directions (two-way). 

2. Cable is a tested performer; LDS is a few years old 
and has very few years of field operational experience. 
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3. LDS may be able to eliminate the need for subheadends 
in an urban cable system by distributing off-the-air 
signals from a single masterheadend to outlying areas 
rather than picking up these signals at the subheadend. 

4. LDS is currently one-way transmission so that costly 
conventional FM microwave would have to be used for a 
few channels in the return path. 

5. LDS can "leap" natural barriers such as golf courses, 
rivers and the like. 

Other technical information on LDS, such as reliability and fade 
margin, can be found in Reference 5 . 

Distribution for Limited One-Way System 

The distribution system for a one-way system would consist of 
cable and one-way amplifiers for trunk and feeder runs. 

Cables for Limited One-Way System 

The choice between dual cable distribution (i.e., 24 channels with 
no set-top converters) and single cable distribution (i.e., 30 channels 
with converters) depends in part upon the number of strong, local tele- 
vision signals that are present. Because of direct pickup of the off- 
the-air signal by the TV receiver, certain channel slots on the dual 
cable system may not be used because the off-the-air signal would inter- 
fere with the cable signal. The rationale for using the dual cable 
distribution system concept for the WCS is discussed in Section IV on 
the system design. 

Cables carrying up to 30 one-way channels must have a bandpass 
from 54 MHz to 260 MHz for most of the frequency plans being marketed 
by industry. A usable bandpass from 10 MHz to at least 450 MHz is 
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desirable to allow for future growth in one-way systems as well as for 
extension of one-way systems to two-way systems. The entire band 
that is used must be free of discontinuities. The use of seamless 
aluminum-covered cable having a foamed plastic dielectric is recom- 
mended in order to keep cable maintenance to a minimum. 

Amplifiers for Limited One-Way System 

Solid state trunk amplifiers on the market today are all competi- 
tive in terms of noise-figure and output capabilities. In the 
selection of proper amplifiers for the system, the more important 
points of comparison are Automatic Gain Control (AGC) and equaliza- 
tion, as well as ease of operation and maintenance. 

AGC action and correction for temperature-induced slope ^ changes 
are problems for which the industry has provided only partial solu- 
tions. Early thermal equalizers were only fair in their ability to 
correct slope changes. Since they were installed only at every third 
amplifier station, they allowed considerable changes to take place in 
the system levels at each station. Automatic slope control at every 
tenth station, coupled with good quality AGC units at every second 
trunk station, is a good rule of thumb for larger systems with 16 or 
more amplifiers in cascade* It is preferable to have both slope and 
AGC controlled by a standard technique that uses one high and one low 
frequency, called pilot carriers, to continuously monitor the charac- 
teristics of the system. 

^The term "slope" is used to describe the differing attenuation of the 
distribution system at different frequencies (Higher frequencies are 
attenuated more than low frequencies and the relationship is linear 
when plotted on log paper). 
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Push-pull amplifiers can be used to reduce distortion of the 
signals from second harmonics^ for systems with more than 12 television 
channels (i.e., a multioctave channel system) but the single fact that 
they are advertised as push-pull does not mean much. Some manufacturers 
use push-pull very ineffectively and others cancel second harmonic 
distortion very effectively without push-pull by properly engineering 
successive amplifiers to "phase cancel" the second harmonic. 

Although a push-pull amplifier costs approximately 10% more 

8 Q 

than a conventional amplifier, the increased output capability^ of 

the push-pull amplifier coupled with the larger number of channels 

that can be carried, and the flexibility of these channel assignments, 

has resulted in wider use of push-pull than or other techniques. 

Current cable system amplifiers are good up to 260-300 MHz. 

Another alternative is to use a single octave system.^^ For 

such a system all second harmonics will fall outside the frequency 

bands that are used in the distribution system. A single octave system 

could, therefore, just squeeze 24 channels onto a cable system, while 

the push-pull readily fits 30 channels on one cable, with no channels 

above 260 MHz . This 30 channel capacity assumes that two channels 

^A carrier signal at f, passing through an amplifier results in some 
signal energy at 2f^ Because of nonlinearity in the amplifier. 

g 

Jerrold Electronics Corporation, CATV Systems Division Catalog, 1970. 

9 

Lambert, W. H., "Second-Order Distortion in CATV Push-Pull Amplifiers", 
Proceedings of the IEEE , Vol. I 58, Nov. 7, 1970, p. 1057. 

'^A single octave of frequency starts at f and ends before 2f. 
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will be used in the aircraft navigation band (i.e., 108 MHz to 120 MHz), 
an assumption that requires further study. As of this writing, the 
FCC^^ has not decided to implement the advice of the Office of Tele- 
communications Policy that use of this portion (108 MHz to 120 MHz) of 
the band be avoided. 

The carriage of twenty-eight to thirty channels has not been tested 
extensively. There is still great concern in the cable industry whether 
a cascade of 15 to 25 amplifiers can carry twenty-eight to thirty tele- 
vision signals without excessive degradation from the intermodulation 
products which result from the interaction of the large number of signals 
being carried. There are available remedies if these concern prove to 
be true. Most of the suggested remedies will require extensive testing 
before a firm recommendation for their use can be made. 

One remedy is to pass fewer television signals through the cable; 
the effects of intermodulation degradation decreases rabidly as fewer 
signals are carried. For example, some engineers have suggested that 
an amplifier be limited to 20 to 25 channels. Another remedy is to 
use more linear amplifiers. At the 1972 National Cable Television 

Convention, a paper was given on the "Elimination of Cross -Modulation 
12 

in CATV Amplifiers”, This paper and others have promised more linear 
transistors amplifiers, 

^^Cable Television Report and Order, FCC, February 3, 1972. 

12 

Bell, R, and Clarke, R, , "Elimination of Cross-Modulation in CATV 
Amplifiers," NCTA Convention, May 1972, 
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13 

Another remedy, pioneered by Switzer, utilized phase locked loops. 

A phase locked loop can be used to lock the phase of one carrier to 

another. When the phases are kept locked and the spacing between all 

carriers is set to a multiple of 6 MHz, most third order distortion 

products fall on the carrier frequencies with no objectionable beat or 

intermodulation product since the carriers are in phase. This scheme 

14 

will be tried in the Toronto cable system. Ken Simons, in a note to 
the IEEE Frequency Allocations Sub-Committee, has determined which 
intermodulation products would not fall on the carrier in Switzer's 
scheme . 

Another remedy utilizing phase lock would be to send the tele- 
vision signals with suppressed carrier and to regenerate the carrier 
at the receiving point with a phased locked loop. This technique 
would permit the 30 channel composite signal to operate at lower 
power levels where the amplifier is more linear since much of the 
composite signal power is concentrated in the thirty carriers. The 
use of suppressed carrier has great potential for long trunk runs 
between subheadends, but application to the distribution plant must 
await the development of less expensive phased locked home television 
receivers . 

13 

Switzer, I., "Phase Lock Applications In CATV Systems," NCTA 
Convention, June 1970. 

^^Simons, Ken, "Not All In-Band Beats Are Eliminated By Locking Carrier 
Spacing To 6 MHz When Carriers Are Not At Multiples Of 6 MHz," IEEE 
Cable Communications Coordinating Committee, February 15, 1972. 
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The system recommended for the Washington Cable System is a 28 
to 30 channel system. MITRE recommends that prior to procuring the 
equipment for the WCS that the cable system operator should detenaine 
which of the techniques described above have been tested and proven 
out and that the then-available field experience with 30 channel systems 
be thoroughly investigated. 

Subscriber Terminals for Limited One-Way System 

By 1971, set-top converters had been much improved over the 
earlier models. Conversion-oscillator instability, oscillator feed- 
through to the receiver, and other faults have been resolved through 
greatly improved designs. Cable system operators in New York City, 

with more than 70,000 converters in use, say they are getting satis- 

15 

factory operation from their converters. They are using the Hamlin 
MCC 700 and MCC 1000 units and the Oak Electro-Ne tics Gamut 26. The 
Gamut 26 uses a three-stage IF at 330 MHz. The first local oscillator 
(tunable) beats with one of the signal frequencies on the cable to 
produce the IF. A second local oscillator beats with the IF to produce 
an output at the frequency of a standard television channel which is 
not in use by broadcast TV channels. 

MITRE concludes^^ that most of the troubles plaguing converter 
users the last few years have been brought under control. This has 

^^”Big City Cable TV - A Tortuous labyrinth,*' BM/E - Cable Management 
Engineering, April, 1971. 

^^Skinner, F. L., ”CATV Set-Top Converters," The MITB^ Corporation, 
M71-69, Washington, D.C., November 1971. 
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been accomplished by retaining the principle of a double superheterodyne 
converter, locating the in termed iate frequency amplifiers in the ultra 
high frequency (UHF) band. Operation of oscii’ators and mixers at 
these high frequencies produces beats just as they had at lower fre- 
quencies, but not both sum and difference frequencies were high enough 
to be out of the CATV and standard television channel bands. 

When most types of set-top converters are used the tuner of the 
TV set is not utilized, so that the converter function may be incor- 
porated in a special TV receiver designed for cable television. The 
NCTA has asked the FCC to establish standards for a 20, 40, and 60 
channel TV set that uses detent or electronic tuning. This set would 
have a 75 ohm input for cable signals, Magnavox introduced a prototype 
of their "lOl" receiver at the 1971 NCTA Conve nt ion. ^ ^ This set has a 
built-in converter and can be tuned to all VHF, UHF, and cable signals. 
SYSTEMS FOR FULL ONE-WAY SERVICES 

Some types of one-way services require of a frame-stopper terminal, 
an unscrambler or privately addressed channel at the home terminal. 

This section discusses the terminal, headend and distribution require- 
ments for such "Full" One-Way Services. 

Terminals for Full One-Way System -- Frame-Stoppers 

When individual frames of the standard television signal are en- 
coded with digital addresses, they can be sent to selected receivers 
by using decoder units in these receivers designed to look for a 

^^TV Communications, August 1971. 
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particular digital address. Receivers equipped with decoder units 
will accept only those signals that are coded for their particular 
"address" (i.e., the code for which their decoder is set) even though 
other frames are also being transmitted on the same channel. Thus, 
in order for a TV picture to remain on the receiver screen (when new 
frames for that receiver are not being sent continuously at a rate of 
60 frames per second), the TV receiver requires a "refresh" device to 
replay the frame the viewer wants to see on his receiver screen at 
the conventional 60 times a second. This process is known as "frame- 
grabbing," "frame-freezing," "frame-snatching," and "frame-stopping." 
It is used, for instance, in some airports to update departure/arrival 
schedule TV displays for different airlines, all using the same 
channel, but each airline with its own display locations. 

The tf rminal described above, is estimated at from $60 to $800. 

A single frame, alphanumeric storage and refresh device using inte- 
grated circuit technology is projected at $60 for large quantities. 
The 1972 price of a video tape recorder (VTR) frame-stopper is 
approximately $800. A frame-stopping terminal using a VTR could also 
be used to record movies or programs sent during the night to in- 
dividual TV sets. It is expected that this capability will be part 
of the video tape recorder/video cassette "revolution", if it materi- 
alizes and that the wide-spread use of this type of additional one-way 
capability will be a function of what types of services requiring 
frame-stopping are offered. MITRE is presently experimenting with a 
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demonstration of this type of Full One-Way Service in the Reston 

18 

new community near Washington, D.C. 

Several companies are building other types of refresh devices. 

0 

For instance, System Resources Corporation, Plainview, New York, has 

demonstrated a video disc that could be applied in lieu of the video 

TM 

tape or cassette recorder. The VIDIMEM uses a circular disc of 

mylar tape that is driven by a motor synchronized with the TV frame 

rate. Centrifugal force stiffens the mylar disc. A magnetic head 

is used, and the current model will capture one frame. A two track 

model that will grab two frames has been demonstrated and plans for 

a four frame freezer are being explored. For very large quantities, 

TM 

the black and white VIDIMEM might cost as little as $150, with 
color capability costing an additional $30 to $40. 

Hughes Aircraft Corporation has a frame catcher built around a 
storage tube that can be purchased today in large quantities for about 
$500 each. The Hughes frame catcher uses a Hughes Type H-1268B scan 
converter tube of the type that may eventually be available at a manu- 
facturing cost of less than $20 for the tube. Sylvania is currently 
developing a storage-tube frame stopping device, also. MITRE estimates 
that the capital cost of a storage-tube frame catcher including asso- 
ciated electronics will eventually be approximately $100 in quantities 
of 10,000. 

18 

Volk, J. L. , "The Reston, Virginia, Test of The MITRE Corporation's 
Interactive Television System," The MITRE Corporation, MTP-352, 
Washington, D.C., May 1971. 
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Headend for Full One"Way System 




Some of the Full One-Way Services described in Section III will 
require the types of terminals discussed above. For these services 
the headend must have all the equipment described for the conventional 
one-way services plus a computer that stores and selects frames and 
provides an addressing function for the frame-stopper and/or an encoder 
or scrambler. In this case, the computer could also provide the 
scrambler functions at the headend. Cost estimates for the 1974 to 
1976 time period for such a basic computer complex are around $150K 
to supply each of about 1000 subscribers with an hour a day of computer 
generated information. For a full scale implen.'^ntation of frame- 
stoppers in the WCS with about 100 computers, the initial software 
cost is estimated at $1M to $2M. 

For thw frame-stopper, the computer would address individual 
television frames for reception at ail of the home terminals. As 
indicated previously all frames would be sent to all the subscriber 
terminals on a time-multiplexed basis. The subscriber, by means of a 
selector dial, and using a TV reference guide, chooses the frame that 
he wishes to view. The computer must be programmed to select the 
appropriate data or program materials from a mass memory. 

Distribution for Full One-Way System 

For these Full One-Way Services, no hardware over and above that 
required for conventional one-way service would be required for the 
distribution system. Moreover, each channel could carry many 
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sub-cliannels of information 600 different frames eadi 10 seconds) 

a'»l of which can be received by as many viewers as wis!ied to select 
them . 

Facsimile * A Special Note 

One popular concept for Full One-Way Service is the transmission 
of newspaper 'naterials to subscribers via facsimile* It has been noted 
in Section III that there is a growing interest in a practical moans 
of printing news in homes and offices to alleviate some of the trans- 
portation and house-to-house delivery problems. A facsimile system 
would provide, with minimum delay, a la^>ting record of significant 
events as they occur. 

Toshiba (Japan) has developed a system whicr. transmits . 12-1/2" 

by lb" tabloid size newspaper page over a FM radio channel wit! a band- 
width of 200 KHz, and uses a multi-stylus device for reception on fac- 
simile paper. The system can reproduce both sides of a newspap^-r page 

in five minutes with a resolution of 8 lines per millimeter (i.e., 200 

20 

lines per inch). Toshiba estimates an initial cost of $280 for the 
system in consumer volumes . The initi'^l cost of a single-sided system 
would run about $140. A major problem of this system has been the 
high cost of special electron tubes, ecetsary for the "multi-stylus" 
devi ce . 

19 

lewlow, Jules, "A Report from Japan", Bulletin 1036, ANPA Research 
Institute^ I’aw York City, N.Y., Dec^mbe^ 28, 1970. 

Thompson, J. P., "The Outlook for broadband Telecommunica t^'ons , " 

26**h National Electronics Conference, 9 December 1970. 
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Home facsimile is not yet suitable as a substitute for newspaper 
delivery but it can be expected to soon provide a convenient way to 
transmit documents between homes and businesses. Facsimile technology 
presently is such that a three minute-per-page system would cost about 
$100 per month for the send-receive station plus $1 per page for tele- 
phone line charges. High-speed systems (such as XEROX LDX) cost about 
$1200 per month for send-receive stations with lines charges of about 
$1000 per month for service within Washington. Transmission speed is 
10 seconds per paga. 

The development of universal high-speed facsimile systems is being 
constrained by the high cost of transmission and the lack of a nation- 
wide, switched, broadband network. Both high-speed and low-speed f c- 
similes are entangled in the legal issues of copyright and security. 
Most of present low-speed facsimile machines are noisy, smelly, 
unreliable, re<luire special paper and will not copy from books. A 
cable system such as the WCS can offer the broadband channels needed 
for the h''»h-speed facsimile services. Channels that are 12 or 18 MHz 
wide could be made available. 

Examples of Terminal Hardware for One-WaV Systems 

Figi.» ^ B-2 to B-6 show the range of equipments t,..t could be 
added to the subscriber terminal to provide for both limited and full 
one-way services of the types discussed above, exce*^t facsimile. 

Figure B-6 shows a full one-way terminal, similar to * hos#' being demon 
strated by MITRE at Reston, Virginiai^^ 

21 

Volk, J, L, , See Reference 15. 
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FIGURE B-2 
REGULAR TV 




FIGURE B-3 
TV PLUS CONVERTER 







FIGURE B-4 
DUAL CABLE 
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FIGURE B-5 

PRIVATELY ADDriESSED CHANNELS (FOR DOCTORS. SPECIAL PROGRAMS, ETC.) 




FIGURE B 6 

FULL ONE WAY SERVICES 
B-24 
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Future requirements for high resolution at terminals may require 
channels with bandwidth greater than 6 MHz. Cable systems should 
allow for future expansion into these services. 

SYSTEM FOR LIMITED TWO-WAY SERVICES 

Limi ted Two-Way Service requi rements inc lude a short response 
message (generally less than 100 bits of information) from the sub- 
scriber back to the headend or computer center. This message can be 
a coded request, status report, or signaling message. 

Headend for Subscriber Response Services 

The headend equipment for limited two-way services would include 
a computer and interface equipment and internal headend communications 
as shown in Figure B-7 as well as the conventional cable headend and 
s tudios . 

The headend computer controls the time of response of each sub- 
scriber terminal. It retains in its memory the address of each sub- 
scriber and will electronically query each subscriber at periodic 
intervals. The content of the information received from each sub- 
scriber is examined, decoded, organized, etc., by the computer or 
passed to appropriate locations for action, e.g., burglar and fire 
a larm information. 

If the terminals were to report to the headend computer at will, 
rather than in response to computer queries (i.e., polling) the 
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FIGURE B-7 

BLOCK DIAGRAM-SUBSCRIBER RESPONSE SYSTEM, HEAD END 



messages would become garbled because of overlapping signals. Even 
when using computer query procedures, the signal propagation time to 
the most distant subscriber must be taken into account to avoid the 
garbling of messages. Since the computer will interrogate each ter- 
minal every few seconds the time delays necessary tc account for 
signal propagation are not noticeable to the subscriber. 

The computer interface equipment will provide any necessary con- 
version of the computer input/cutput data into a form compatible with 
the distribution system equipment and will provide the timing necessary 
for proper system operation. It will also provide the buffering 
necessary between the many subscribers and the computer and convert 
the parallel data from the computer to serial data for transmission 
to the subscribers. 

23 

The computer equipment and software would cost about $100,000 
for a simple subscriber response system. As described later in the 
section on Subscriber Terminals for Subscriber Response Services, 
either the time for the signal to propagate from the computer to the 
subscriber and back or the need to respond to a subscriber in a 
reasonable length of time will limit the number of subscribers that 
can be handled by each computer to a total of about 50 000. 



"Ward, J. E., "Present and Probable CATV /Broadband -Conmuni cat ion 
Technology," Prepared for Sloan Commission On Cable Communications, 
June 7, 1971 (Revised January 5, 1972), ESL-R-449, MIT, Cambridge, 
Massachusetts, p.4-5. This paper considers alternatives to avoid 
overlapping signals. 

5 

Baer, W. S. , "Interactive Television, Prospects for Two-Way Services 
On Cable," RAND R-88i -MF, November 1971. 
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Distribution for Subscriber Response Services 



Tlie distribution plant will require additional capability for 

two-way operation. Several means of obtaining two-way operation have 

been considered. For example; two-way transmi ion on a single cable, 

use of a second or third cable for a dedicated return link, telephone 

lines, wire pairs, or a switched distribution system (i,e.. Rediffusion 
24 

or Discade) are all potential means of obtaining two-way operation. 

The forward direction or "downstream" signals are carried in the 
VHF band and include the usual video signals and the computer signals 
to the subscribers. Most major cable electronics manufacturers are 
supplying two-way cable transmission equipment that uses frequency 
multiplexing to supply the reverse or "upstream" direction of trans- 
mission. These response signals from the subscriber terminals can be 
placed in the sub-VHF band below 50 with a guard band to allow for 
the necessary filtering to avoid interaction between the signals flowing 
in opposite direction on the cable. One of the advantages of utilizing 
the sub-VHF band rather than the high-band region for return signals is 
reduced cable attenuation. Cable attenuation for frequencies in the 
sub-VHF is approximately one third of the cable attenuation at the upper 
extreme of the VHF band with the result that fewer cable amplifiers are 
required for the return signals. Two schemes for channel assignments 
are shown in Figure B-8 which was presented by Jerrold Electronics 
Corporation at the 1971 NCTA Convention. 

24 

Ward> J, E,, See Reference 22. 
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FIGURE B 8 

FREQUENCY MULTIPLEXING SCHEMES FOR TWO-WAY TRANSMISSION 



The trade literature on cable generally implies that any of the 
four sub-band reverse channels could be used for video return. In 
fact, discussions with equipment manufacturers have pointed up the 
fact that the upper 6 to 9 MHz of the sub-band will probably not be 
suitable for upstream color video transmission because of phase dis- 
tortion caused by the dlplexor filter (see Figure B-9) which separates 
the two directions of transmission. The problem is aggrevated by the 
fact that the downstream Channel 2 must not be affected by the diplexor 
filter, so that the phase distortion that cannot be removed must fall 
in the upstream channels. Recent discussions with a major system 
operator indicate that the 50 to 260 HHz band is not unaffected by the 
filter and that early tests have Indicated a need for better filters. 

Further, the reverse channel will be very noisy unless the cable 

system is structered (ar in the WCS) as a series of hubs which feed 

several trunks. The hub design reduces the number of reverse channel 

amplifiers that feed back to the headend. Each subscriber television 

set and each reverse amplifier of the tree, contributes to the njise 

on the reverse channel. (In the forward direction, only the anplifiers 

25 

in the path to the subscriber contribute noise. ) Another require- 
ment is that high quality drop cable ani’ shielded terminations be in- 
stalled in each home to reduce the coherent interference entering the 
syaCem from shortwave transmissions operating in the sub-band such as 
the Voice of America and ham radio operations. 

Barnhart, A. W. , "Two-Way CATV Systems Performance", IEEE Transactions 
On Broadcasting, Vol. BC-18, No. 1, March 1972. 
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FIGURE B-9 

ILLUSTRATIVE DISTRIBUTION LAYOUT 



Terminals for Subscriber Response Services 

A possible cubscriber response terminal, shi ^n i”* block diagram 
forr') in Fi ^jure r-lJ will include for »'ne-way operation a set-top 
converter with provision for an A/B switch and, of course, the ubiqui- 
tous television set. The converter may actually contain the A/B 
switch; detailed economic considerations will define this aspect. The 
converter will permit the viewing of all 30 channels to be carried on 
the first telecasting cable of the WCS. Where required, as discussed 
in Section III a dual audio reception capability can be provided within 
the subscriber terminal equipment to permit the selection c. either a 
Spanish or an English sound track. The foreign language sound track 
would be carri'^d over an extra subcarrier as FM multiplex is now 

. j 26 

transmi tted. 

For the subscriber response services the terminal will be provided 
with the above-mentioned terminal equipment plus a polling receiver, a 
modu la tor- transmi tter , a serial-to-parallel converter, parallel-to-serial 
converter, and various gating and control circuits, all of which can be 
packaged in a small 3" by 10" by 6" box. 

There are several subscriber terminals unde development at the 
time of this writing. At the 1971 NCTA Convention in Washington, D.C,, 
Hughes Aircraft Company, CAS Manufacturing Company, and Scientific- 
Atlanta, Incorporated, presented the Subscriber Response System, T(X0M 

26Numaguchi, Y, et. al., "Simultaneous Transmission of Two Television 
Sound Channels," NHK Laboratories Note No. 132, NHi' Laboratories, 
Tokyo, Japan, February 1970. 
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FIGURE B 10 

SUBSCRIBER TERMINAL BLOCK DIAGRAM 



and Security Alert, respectively. In February 1972, the Hughes 
equipment was transferred to its wholly owned subsidiary, Theta-Com 
for final product design, manufacture, and marketing. These two-way 
systems envision subscriber terminals costing anywhere from $100-$ 150 
(CAS and Scientific-Atlanta) to $250 (Hughes). Thirty Theta-Com pro- 
totype terminals will be used as part of tests at El Segundo, Calif., 
in the Spring of 1972. Theta-Com plans to enlarge the test to 1000 
terminals in late Fall 1972. 

The subscriber terminals that were compared as part of a study 
27 

and survey of subscriber terminals are summarized Table B-3. 

This table includes devices discussed next under "Automatic Sensor 
interrogation Services". Table B-3 lists the primary characteristics 
of each terminal and associated system. The services provided by 
these systems are listed in Table B*4, which ir, also taken from Refer- 
ence 27. Another useful study of home terminals is described in 
Reference 23. 

The other Limited Two-Way Services discussed in Section III, can 
be added at a further increase in terminal co .s . The system design 
would provide for the inclusion of two or more "function codes" in the 
interrogation query from the computer at the subheadends . The function- 
code would determine which of various possible responses would be trans- 
mitted by the subscriber terminal. For example, one function code might 
request a report on what channel the viewer is watching; another might 

77 

Nickel, W. S. , "Cable System, 2-Way Polling/Control Services," KtTHE 
WP-7575, August 26, 1971. 
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request a reading from one of the subscriber utility meters or the 
status of his burglar alarm surveillance devices. A third function 
code could be used to turn off the subscriber's electric bot-wrter 
heater or other electric appliances, if he subscribes to such a service. 
Automatic Sensor Interrogation Services 

The utility services described in Section III, such as meter 
readings and selective power load control, will require additional 
hardware at the subscriber location and the headend. The headend 
will require use of a computer, of the type described earlier, to 
direct the meter reading and power load control and to record the 
results . 

Power load control will require the installation of on/off switches 
at the subscriber locations to turn selected devices on or off. MITRE 
believes that the devices to be installed in the home can be built for 
less than $35, but the cost of installation might inhibit the general 
acceptability of the idea in existing homes. On the other hand, for 
new residential construction, especially in new communities, and in 
commercial establishments, the devices show great promise. 

Meter eading will also require installation of low cost hardware. 

A potential candidate for this task is being produced on a trial basis 
by the Badger Meter Manufacturing Company of Milwaukee, Wisconsin (see 

Table R-3) . Current versions of this meter are currently being de- 
signed for telephone interrogation of meters but could be easily adapted 
to cable systems. The cable system can produce faster interrogation of 

meters, hence more meters can be read per unit time than can be telephone 
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lines and has the added advantage of keeping the telephone lines and 

plant equipment free for telephone calls. A low-cost meter reading 

system such as this is described in a recent MITRE report. 

The Bell System has been running feasibility tests of meter 

reading with varic-ts utilities and manufacturers of meter reading 

equipment for a number of years. Illinois Bell Telephone and five 

local utilities have just completed a test in the Chicago suburb of 

Summit which attempted to determine communication, maintenance and 

installation costs. A report on the costs involved in this test is 

to be written by the Utilities Telecommunications Council. Bell does 

not expect to announce its decision on a tariff for meter reading 
29 

until mid-year 1972. 

In nummary, the future of automated meter reading depends very 
much upon the communication costs and the initial capital cost of 
the meter reading equipment versus the labor costs. As discussed 
earlier, the home subscriber terminal could be used as pare of a low 
cost communications method of reading meters via cable. Reference 28 
describes a low cost meter reading device that would utilize the wide 
cable bandwidth and attendant high data capacity. On the other hand, 
the manual meter readers are "becoming increasingly difficult to 
recruit; often they must travel in pairs for safety aud a growing 

28 

Eldridge, F. R. , "System for Automatic Reading of Utility Meters," 
The MITRE Corporation, M72-7, Washington, D.C., September 1, 1971. 

29 

"A black box to replace the ir. ter reader," Business Week, 

February 1972. 
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number of fearful urbanites do not allow them to enter homes." 

Further, "remote reading will enable utilities to locate paper failures 

instantly be easier to make load studies and discontinue service 

31 

more quickly when families move." 

Implications of Terminals Upon Distribution for Subscriber Response 
Servi ces 

The initial systems that have generally been proposed would pro- 
vide fo/ data transmission both upstream and downstream in burst of 
data at a rate of approximately one megabit per/second. The data 
processing subsystems would allow each subscriber terminal to input 
approximately 100 bits of data for each system query. One manufacturer 
estimates that 3 to 3 megabits per/second can be sent in a 6 MHz tele- 
vision channel if appropriate equipment is used. 

Equipment manufacturers have indicated response times varying 
from 160 microseconds to 1 millisecond for each subscriber. This 
system response time includes the signal propagation time. The pro- 
pagation delay for the foamed polyethylene dielectric coaxial cable 
that hec been typically used in cable systems is on the order of 7 
microseconds per mile with an additional delay of one microsecond per 
cable amplifier for a maximum cf 3 amplifiers per mile. Thus a total 
delay of 10 microseconds for each mile of installed cable and amplifiers 

30 

Business Week, quoting an official of the Utilities Telecommunication's 
Council, see Reference 26. 

31 

Business Week, quoting an official of Metrolab, a Cubic Corporation 
subsi.diary, see Reference 26. 
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must be planned for. An industry rule-of-thumb is 8 microseconds of 
delay per mile of cable with amplifiers (in each direction). 

There are inexpensive communications schemes for obtaining two- 
way digital data transfer between any two subscribers on cable tele- 
vision systems where the polling computer described earlier is ustd 

32 

to collect ^store and forward' messages. The home terminal for this 
scheme would cost approximately $10 more than the other cable home 
terminals mentioned earlier. No additional cost would be required in 
the distribution plant while the additional costs at the headend in- 
volve some additional storage capacity - a cost spread over all 
subscribers . 

Headend for Electronic Inf ormation- Hand ling 

The computer capability used in Electronic Information-Handling 
would be larger than that of the Subscriber Response System. The 
required computer capability was described under the subsection, 

Headend For Full One-Way Systems. 

Distribution for Electronic Information-Handling 

The distribution pattern for Electronic Information-Handling is 
the same as that used in the Subscriber Response System. 

Terminals For Electronic Information-Handling 

The frame-stopper and keyboard described earlier under the sub- 
section, Terminals For Full One-Way Systems, are needed for a number of 

O'Neill, J. J., "Two-Way Digital Communication Between Subscribers 
On A Cable Television Network," WP-8578, December 22, 1971. 
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Electronic Informa t ion-lland ling Services , In res ponse to subscriber 
inquiries, individual frames of program materials and data contained 
in computer storage are transmitted, addressed to the subscriber*? 
terminal . This type of frame-stopping capability together with 
a very flexible subscriber input terminal can be used to provide com- 
puter aided instruction (CAl) and a number of other types of two-way 
electronic information-handling services discussed in Section III into 
the home. 

Terminals - Private Modes and Premium TV 

o c 

In general, it is expected that private cable services'^ such 
as mail delivery, bank account information, credit checks, stock 
portfolio information and access to personal files, will be provided 
on two-way Electronic In format ion -Hand 1 ing Systems using time sharing 
techniques to enable available channel space to be used most effectively. 

Private Transmissions using two-way time-shared channels will, in 
most cases, be originated from private sources, stored and retrieval 
from private data banks, and addressed to unique terminals in the cable 
system. In contrast. Premium TV programs, such as first-run movies, 

33 

Volk, J. L. , "The Res ton, Virginia, Test of The MITRE Corporation's 
Interactive Television System,*’ The MITRE Corporation, Ml’P-352, 
Washington, D.C. , May 1971. 

34 

Mason, W, F., and Polk, S., "Revolution In Home Communication - New 
Techniques For Using Computers With Cable Television," The MITRE 
Corporation, M72-38, Washington, D.C., March 1972. 

35 

Eldridge, F. R. , "Privacy for Cable Services," The MITRE Corporation, 
M72-59 , Washington, D.C. , May 1972. 
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special national sports events, and various types of special cultural 
events such as symphony recitals, opera, theatre plays, etc.^ will, 
generally be cablecast on exclusive channels to large audiences. 

Special programs for doctors, lawyers or other groups with special 
interests could be provided in the Premium TV mode. 

At present, a number of Premium TV Systems are being developed 
36 

for use on cable.' Many of these are, currently, aimed primarily at 
hotel and motel applications. Some of these types of systems are 
summarized in Table B-5. Most of the currently available Premium TV 
systemi. would use one-way cable. Many of the systems transmit signals 
that are scrambled by removal of the sync pulses, or the signals are 
switched-on at the viewing terminal by a central control-station. 

None of these currently available Premium TV Systems would be suitable 
for sending large numbers of specific terminals in a large city. 

One class of systems that should be considered as having the 

potential for providing privacy of information transmitted via cable, 

37 

are switching systems, such as those produced by Rediffusion ' (i.e., 

38 

The Dial-a-Program System) and Ameco (i.e., the DISCADE System). 
However, it should be noted that the switching in these systems, as 
currently designed, is controlled by the viewer rather than the sender. 

36 

"Premium TV to Get Real Test in 1972," Cable Management Engineering, 
February 1972. 

37 

Gargine, E. J. , "Dial-A-Programme Communication Television," The Royal 
Television Society Journal, Vol. 13, No, 5, September/October 1970. 

38 

Hickman, J. E. , and Kleykamp, G. C., '^Multicable Solution To Communi- 
cations Systems Problems," IEEE Convention, March 1971. 
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Each viewer, therefore, would have access to all messages on every 
time-shared private channel to which he had access through the local 
switching center. A possible means of overcoming this problem would 
be to supply these switching systems with address gating such as is 
being done for the MITRE TICCIT System.^^ 

Ii the TICCIT System each conventional TV field carries an address, 
in the form of a series of bits inserted before the vertical retrace 
period that precedes the field. If the address of a field matches 
that of an adJ;:ess decoder that is inserted in the system, it passes 
through a corresponding gating cir^-uit and is received by the terminal 
to which it is addressed. A unique address is provided for each 
terminal. Such a configuration is shown schematically in Figure B-11. 
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FIGURE B-11 

SYSTEM FOR CHANNEL SELECTION AND ADDRESS GATING 



Stetten, K, , "TICCII: A Delivery System Designed for Mass Utilization," 

The MITRE Corporation, M71-56, Washington, D.C., October 1971. 
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One problem in regard to the privacy of the address -gat ing as 
presently operated on the MITRE TICCIT System in Reston is that all 
messages carried by each channel are sent to each liome and could be 
taped and read by every user of the system. Since an important ob- 
jective, here, is to maintain security for all private messages on 
these channels, each subscriber's address decoder and gating circuit 
should be located outside of his home and preferably in a local dis- 
tribution center such as the strand-mounted Area Distribution Center, 
in the case of the DISCADE System, or in the Program Exchange Center, 
in the case of the Dia la -Program System. This will prevent each 
subscriber from having access in his home to everybody's private 
messages on the time-shared private channel to which he has switched. 

By locating his address decoder and gating circuit outside of his 
home, only those private messages addressed to him will reach his home. 

There are many possible variations on this type of privacy system. 
For instance, an alternative would be to eliminate the use of a local 
distribution center and, instead, to locate the channel selector, 
address decoder and gating circuits, shown in Figure B-11, in an ex- 
ternal unit at the input end of the subscriber's dropline, either on a 
utility pole or in an underground conduit, and tc provide for remote 
tuning of the channel selector from the subscriber's terminal. 

In still another version, a Premium TV mode could be added to the 
system, "^ach Premium TV field would carry a "price-per-f ield" code 
as well as a Premium TV address code. Each subscriber's external unit, 
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in addition to the subscriber's unique address decoder, would contain 
a Premium TV channel address decoder which would be the same for all 
Premium TV subscribers. When the subscriber tunes into a Premium TV 
channel, these fields would pass through the Premium TV gating circuit 
as shown in Figure B-12, and the count of the "price-per-field" code 
would be registered in the Subscriber-Response Unit, the details of 
»Ahich are shown in Figure B-13. The Premium TV field would then pass 
to the home terminal unit. The price information would be sent to a 
central processing unit for billing purposes. 

Likewise a private mode field, bearing the subscriber's address, 
would be passed to the subscriber's terminal unit and through a refresh 
unit if field-stopping is required. 

Open, channel signals would be passed directly to the home terminal 
unit from the remote channel selector and converter. 

A keyboard would be supplied in the home terminal unit for 
generation of upstream signals through the Subscriber-Response Unit 
for tunctions such as opinion polling, catalogue shopping and reser- 
vation services. This unit could also be used for meter reading, 
selective power control; maintenance checking, burglar alarms, fire 
alarms and other sensor interrogation services, as discussed previously. 

Studies have indicated a comprehensive two-way terminal of the 
type described above, in production quantities, would cost an}njhere 
from $327 to $627 without privacy or Premium TV modes. It is estitnated 
that the cost of extra components needed for these modes and packaging 
and Weatherproofing of the components that would be located in the 
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external unit, would add about I07o to these costs. 

In summary, it appears that an attractive and relatively in- 
expensive means of providing both private communications and Premium 
TV servi ces to homes , and other potent ial subs crib e rs , wou Id be to 
include an external unit, located either in a local distribvition 
center or mounted on a pole or in an underground conduit at the input 
to the subscriber’s dropline. This external unit would contain a means 
for remote channel-selection by the subscriber, as well as address ■ 
gating and subscriber-response units. 

SYSTEMS FOR FULL TIVO-WAY SERVICES 

r^i.i Two-Way Services require a large bandwidth for both upstream 
and downstream signals. Query and response message flow is of approxi- 
mately equal duration in digital systems and for video modes. There 
is significant inbound flow of either normal or frame-stopped video. 
Thus, the available cable bandwidth is approximately equally divided 
to allow two-direN^tional flow. 

Since much of today’s commercial and industrial information 
exchange makes use of digital communications, there is a growing 
need for interaction of computer data bases. It seems reasonable that 
some poi ion of the available channel space be made available for such 
use. The relative merits of transmitting information in video form 
(compatible with the TV picture structure) versus digital communications 
are not addressed here. Rather, a need for a sy.'^tem that will allow 
various organizations who already make use of teletype, audio-visual, 
and computer systems to communicate with other computers is identified. 
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However, it is frit that most of the full two-way services will 
be digital or single frames of video rather than the normal form of 
television video. Normal video utilizes a channel the full time while 
digital or frame-stopped \ ideo will permit time-sharing of a video by 
many users. With great use of normal television video only a few 
subscribers per cable can be served simultaneously. In a network con- 
nected to thousands of subscribers this is clearly too fev subscriber^ 
so that waiting times would be too long to be of practical use for 
normal television video. 

SYSTEMS FOR POINT-TO-POINT SERVICES 

In the point-to-point nets, connections are made between special 
subscribers. The telephone company's switched service is an example 
of point-to-point for audio. For cable system point-to-point services, 
the headend will probably provide message relaying between subscribers 
on the net. Interconnection between the point-to-point nets, and the 
telecasting net will also be porsible, initially by manual intercon- 
nection. 

The signals carried on the point-to-point nets may be continuous 
video, or single frames of video or digital data. These three modes 
would probably be handled differently at the headend switching center, 
although all are carried in a form compatible with standard, commercial 
broadcast TV channels. Normal video could be switched according to a 
prearranged schedule, controlled by a procedural discipline. Single 
frames of video could be grabbed and stored at the headend until they 
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could be scheduled for delivery to their addressed destination. 



Digital data could also be time-division multiplexed onto an upstream 
line, stored, and forwarded with an address on the proper downstream 
line. 

For the point-to-point services, the headend of the point-to- 
point net must contain Some additional hardware to permit in ercon- 
nection with the telecasting network; this would require that a number 
of manual connections be made possible at the master headend and sub- 
headend of the cablecasting net. The headend would also require a 
larger signal processing capability of the type discussed under "Full 
One-Way Services" to process the increased number of video channels. 

Normal continuous video would be used sparingly because of its 
bandwidth requirements. A single signal occupies the full 6 MHz 
bandwidth of a standard TV channel, and a single coaxial cable is 
limited by present day hardware technology to about 30 channels. The 
method of combining all 30 channels on one-cable is by means of fre- 
quency division multiplexing (FDM). On the other hand, single frames 
of video or digital data channels provide the opportunity for time- 
division-multiplexing (TDM) hundreds of channels simultaneously onto 
each of the 30 frequency division multiplexed channels. 

•phe problem is cost for short distances. The cost of multiplexing 
equipment may be greater than the cost savings resulting from the use 
of multiple wire-pairs or coax. An inexpensive modulator/demodulator 
is needed and large-scale-integration (LSI) manufacturing techniques 
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for digital data circuitry will hopefully bring down the price of the TDM 
modulator/demodulators in the near future. FDM requires oscillators 
and filters which do not as readily lend themselves to LSI implementation. 

Commercial telephone equipment presently can combine 1,260 voice 
channels into a single video channel (6 MHz) for about $450 per channel. 
This is the cost for a single, full-duplex FDM modem. Similar equip- 
ment could frequency division multiplex audio and lower baadwidth data 
signals onto the Washington cable television point-to-point net for 
approximately the same cost in small quantities. Large quantities 
could probably be built for under $200 each. An LSI TDM multiplexer 
could be produced in quantity for about $50 apiece. Thus a complete 
TDM/FDM modem '^ould cos $150 to $250 in large quantity production. 

Display and input terminal hardware would be an additional cost, running 
from about $150 for black and white TV display and 12 button touchtone 
input, up to more than $500 for color TV and/or hardcopy display and a 
full alphanumeric keyboard input. 

The TDM/FDM point-to-point system would require a computer at 
the head-end for TDM control. Depending upon the traffic density, 
such a computer would cost approximately $200,000 for 6000 subscribers, 
or about $370 per subscriber. Thus total system cost, aside from die 
distribution system, would cost approximately $800 per subscriber. 

The Future 

The technical growth potential of the point-to-point system lies 
40 

GTE Lenkert, San Carlos, California, Multiplexing fystem Type 46A3. 
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in the development of new switching and modulation techniques. Sophis- 
ticated demand-switching on a per-channel basis could significantly 
increase the total number of available channels between any two points 
in the network. Such a system uses time division multiplexing. A 

system using these techniques was described above. This system is 

41 

described in greater detail in MITRE M71-113. We would expect that 

such a system will find application in urban centers in the years ahead. 

42 

In the future, cable services will be expanding in many cities. 

In Figure B-14, the enclosed box at the left of the figure shows that 
cable television companies presently provide broadcast distribution of 
television and FM radio signals. It is expected that services will be 
expanded as depicted by the arrows from the service boxes in the figure. 
SPECIAL APPLICATIONS 

The special apnlications listed in this subsection are relatively 
low speed two-way communications applications that would go on the 
telecasting net. These applications are lower speed than full two-way 
which utilizes video bandwidth but these applications do send higher 
volumes of data than limited two-way does. 

The MITRE Digital Cable Communication System 

At the laboratories in Bedford, Massachusetts, MITRE has de- 
veloped a system which allows subscribers who are connected to a 
_ 

Dolberg, C. D., "Digital Cable Communications," The MITRE Corporation, 
M71-113| Bedford, Massachusetts, January 1972. 

42 

Stine, L. L. , Plummer, D. M, , Lambert, M. A., "Local Distribution of 
Telecommunications - A Perspective," The MITRE Corporation, M71-91, 
Bedford, Massachusetts, August 1971. 
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FIGURE 8-14 

TELECOMMUNICATIONS SERVICES PROVIDED BY CATV SYSTEMS 



cable system to communicate with each other using digital signals. 
This system will allow us to evaluate the many claims and theories 
about the interaction of channels carrying video and digital signals. 

The design features for this system include: 

(1) Intercommunication between any subscriber and any other 
subscriber, including the subscribers of other networks. 

(2) Provision for the interchange of data between the digital 
cable communications systtui and those of other data systems, 
such as that found toua> in the telephone system. 

(3) Standardization of data rate options (e.g., 75 x 2^ bits/ 
second) . 

(4) Dynamic allocation of available capacity, providing sub- 
scribers the capacity needed, but only when it is needed. 

(5) Future acconmodation of more subscribers and higher data 
rates without minimal adverse impact on the service to 
current subscribers . 

Traffic Control 

In modern traffic control systems, a large number of detectors 
in the streets are used to sense the presence of vehicles. These 
detectors input information at a very low data rate, from 10 to 30 
baud, to the communications system and then telemeter it via the cable 
system or telephone lines, to a central computer complex. In the 
reverse direction, the traffic control elements at the traffic lights 
act in response to control commands, also at low data rate, that are 

generated by the computer and sent, out over the communications net. 
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The Urban Traffic Control System in Washington uses individual 
frequency shift keying (FSK) transmitters at the traffic controller 
box on the street to communicate with the central computer. A trans- 
mitter is used for each wire loop detector (used for sensing vehicles) 

which is buried a few inches below the roadway surface; there are f i om 
one to eighteen transmitters at an intersection. These FSK signals 
from the transmitters are sent by frequency division multiplex (FDM) 
so that they can be economically transmitted over the telephone lines. 
There is an FSK receiver at each box which receives signals from the 
central computer to control the traffic light. The traffic lights 
at some intersections are equipped to respond to signals from buses 
that intend to either stop or go through the intersection; this 
feature could increase the flow of bus traffic. The traffic control 
system layout is shown in Figure B-IS. 

Individual FSK rates are under 20 baud and the signal from the 
wire loop vehicle detectors must be transmitted with less than 15 
milliseconds time distortion; this timing requirement could be critical 
for any use of sampling in a time division system. For example, in 
an 8000 detector system (approximately the size of a complete Washington 
system) the sampling rate would have to be on the order of 500 KHz. 

If the city were divided into N sections, the sampling rate would 
drop to 500/N KHz. For time division multiplex, the digital 

43 

Scott, J. E., "Urban Traffic Control Laboratory in the District of 
Columbia," National Telemetry Conference, *71 Record* 
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figure B-15 

TRAFFIC CONTROL SYSTEM LAYOUT 
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communications scheme described in MITRE M71-113, Digital Cable 
Communications System could be shared with other data communications 
users. 

Based on discussions with equipment vendors, the same type of 
communications transportation scheme could be used on cable as in the 
telephone system described above except that the FSK carriers could 
be at frequencies somewhere in the cable band of frequencies. These 
FSK transmitters and receivers could be built for from 10?o to 307o 
less than the cost of the modems used with twisted pairs depending 
upon quantity and the state of the art when procurement of the modems 
is begun. 

An illustrative connection of cable to a traffic control system 
is shown in Figure B-16. This fig^'.re will be used to discuss some 
of the numerous tradeoffs that have to be made in the consideration 
of cable and traffic control. On the street side the interface unit 
accepts a number of low data rate inputs from the traffic detectors 
buried in the street. These inputs are in the 10 to 30 baud range. 
Similarly, the interface unit returns low data rates from the com- 
puter to the traffic light control boxes. 

How many traffic intersections should one interface unit serve? 
If only one intersection is served, the TDM multiplexor/demultiplexor 
is probably unnecessary but an interface unit per intersection is re- 
quired; FDM multiplex would be used as in present systems. If several 

^^Dolberg, C. D. , o£. cit. 
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FIGURE B-16 

ILLUSTRATIVE CONNECTION OF CABLE AND TRAFFIC CONTROL 



intersections are served, a subnetwork of communications is set up to 
feed the single interface unit which would use TDM multiplex/demultipl 
to efficiently transfer the multitude of low speed inputs. Thus a 
tradeoff is possible between a more costly interface unit serving 
several intersections and a lower priced unit at each intersection. 
Previous studies by a manufacturer of traffic control systems has in- 
dicated that an interface unit per intersection is best for inter- 
connection with twisted pairs. No in-depth study has been made for 
t;»G case of cable. 

A survey of available off-the-shelf equipment for use as the 
multiplexors in the interface unit showed that the available equip- 
ment generally operated at standard telephone frequencies. In parti- 
cular, FDM multiplexors operated in the 60 KHz to 108 KHz range. 

Returning to Figure B-16, on the cable side, the interface unit 
would transmit at radio frequencies in the 5 to 300 MHz range. The 
path downstream to the traffic light controller would probably be a 
midband cable frequency. The upstream path would be in the 20 MHz to 
30 MHz range. To cover all the street corners, this communication 
would be on the telecasting net instead of the point-to-point net 
which would not be expected to cover all intersections in an urban 
area. 

Automatic Vehicle Monitoring 

Techniques 

The four basic approaches to AVM are: 
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(1) proximity sensing (PAVM) , which locates vehicles by sensing 
their proximity to known "benchmarks” or sensors; 

(2) electronic tri la teration (TAV>1) , which locates vehicles by 
electronic ranging from a few fixed stations; 

(3) dead reckoning (DAVM) , wherein the vehicle keeps track of 
its location or its progress along routes known to the 

central computer and reports this information when queried 
by the computer . Even DAVM systems use PAVM for dynamic 
calibration and connection; and 

(4) LORAN (LAVM) , which uses LORAN signals relayed from the 
vehicles into a fixed receiver network for location calcu- 
lations by the central computer. 

All of these concepts require extensive wiring, i.e., connections 
between the fixed sensors, transmitters and receivers of the system 
and the central computer. A cable system has the potential to support 
these AVM concepts at reduced costs of communications as compared to 
telephone lines even where multiplexors are used. Reduced costs may 
make the difference between whether AVM systems are cost-s'f citve or 
not, because such systems are now considered to be marginally cost- 
effective. Figure B-17 depicts an AVM and traffic light control system 
using 0 cable system. 

A Proposed AVM System 

A random routing PAVM scheme (random routing as opposed to fixed 

routing) uses street side sensors for identifying and tracking vehicles 

and is a candidate to make good use of the large bandwidth of cable. 
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FIGURE B-17 

AVM AND TRAFFIC LIGHT CONTROL 




Thu schf'HG uses a coded emitter located in each vehicle with sensors 
which arc installed along the streets at every quarter of a mile or 
so depending on the accuracy requirpinents of the specific AVM appli- 
cation and the propagation characteristics of the area. These sensors 
could be installed in police boxes, fire call boxes, traffic light 

control boxes, and the like. The emitters would use a low powered 
VHF transmitter designed for a limited range of, say less than 100 
feet. These can be operated without an FCC license on many frequencies 
and because of their limited range they do not contribute to spectrum 
congestion. The streetside sensors would connect with tlie cable tc 
communicate with the central computer. The cable system conveniently 
offers wide bandwidth that would be required to frequency or time 
division multiplex the large numbers of sensor signals. Alternatively, 
a wideb:’nd time division multiplex scheme could be used to multiplex 
the sensor signals. 

The random routing AVM for Washington, D. C. would be installed 
in the approximately 920 poilt-e call boxes of the District with the 
result of one sensor approximately every 1/4 of a mile.^^ The cable 
system's bandwidth could well be used to handle the 920 frequency 
multiplev.ed signals. All these signals could be carried on one 6 MHz 
cable channel. Ev^in greater use of the available cable bandwidth 

^^Knickel, E. ilay, "A Vehicle Emitter - Street Side Sensor Vehicle 
Location System,” Capiul Scientific Corporation, July 1968, PB 
180016 (Scientific Clearinghouse). 
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would be made by a metropolitan Washington AVM which is estimated by 
MITRE to require 10 to 12 times as many sensors for the same 1/4 mile 
spacing and to use two to three 6 MHz channels. 

Multiplex Costs 

The multiplex schemes used on telephone lines to reduce the cost 
of communications are applicable to the cable system. Currently, it 
is believed, after discussions with equipment vendors, tliat the cost 
of a multiplex for cable would be 10% to 307o less than the $120 to 
$180 cost for telephone line multiplexors depending on quantities and 
the digital techm '.ogy available when the multiplexors are procured. 
Summary of Cost Savings 

The cable system has ti;e potential to offer reduced communications 
cost to an AVM system because the telecasting cable is being shared 
by 30 channels of video plus additional channels for data and return 
video. This -ssumes that the multiplexors for the cable frequencies 
are no more costly than the ones at telephone frequencies. This 
assumption has been shown to be valid in the discussions with equip- 
ment vendors on the traffic light control application discussed earlier 
which is comparable to the AVM application discussed here. 

The shared telecasting cable offers the brightest promise although 
a fully utilized point-to-point municipal services network cable might 
prove in if enough services could be shared. The AVM dedicated point- 
to-point net is a" an inherent disadvantage in connecting all the AVM 
sensors since the point-to-point cable would not need to cover all 
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streets while the telecasting cable would. To connect all the AVM 
sensors, the municipal point-to-point network would have to be extended 
in length which would increase the costs of the municipal point-to- 
point not Cor the AVM application. 

AVM - Cellular Communications 

A different approach to the integration of cable and AVM utilizes 

the concept of cellular communications. Cellular communications permits 

the reuse of frequencies in small cells over an urban area; this reduces 

frequency congestion. Figure B-18 depicts the use of cellular communi- 

46 

cations. It was taKen from KITRE M71-110, 

Cellular communications can be used in applications other than AVM. 

In general, cellular mobile communications has been a name that has been 

given to a distributed communications system concept that utilizes low- 

power remote transmitters to increase total system capacity through 

multiple use of the same radio frequency in a geographical area of the 

47 

tize of Washington, DiCi In 1968, it was estimated that 2.5 million 

mobile two-way radios were in use by government and non-government 

48 49 

organizations. It has also been documented ’ that there is an 

46 ( 

Labonte, R. C. , and Margulies, A, S. , "Urban Mobile Communications 
and Vehicle Location Via Broadband Cable Networks," The MITRE Corpor- 
ation, M71-110, Bedford, Massachusetts, December 1971, 

47 

Staras, H, and Shiff, L,, "Spectrum Conservation in the Land Mobile 
Radio Services," IEEE Spectrum ^ July 1971. 

48 

FCC Final Repor» ^f the Advisory Committee for Land Mobile Radi^ 
Services , 1967 . 

^^Eldridge, F. Rt , "Concepts For Improving Land Mobile Radio Communica- 
tions," President's Task Force On Communications Policy, Appendix F, 

PB 184412, June 1969. 
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FIGURE B-18 

AVM USING CELLULAR COMMUNICATIONS 



impending shortage of frequencies allocated to certain of the special 
two-way radio services such as those used by police, taxicabs, businesses, 
etc» This shortage will be felt earliest within large metropolitan 
areas such as Washington, D»C. 

AT&T has been experimenting with cellular mobile communications in 
Philadelphie » The experiment has been aimed at overcoming the problems 
of multipath reflections and the low transmitter power available at a 
mobile unit, A feature of the Bell scheme is a processor which switches 
calls from one cell to the next without the caller being aware of the 
switch. 

Locating a mobile unit is necessary for establishing the radio link. 
A trilateration AVM scheme is used to locate the mobile unit. These 
locating and communications schemes would all be possible over the avail- 
able capacity of cable systems. 



^^"High-Capacity Mobile Communications System Proposed", Bell l*aboratories 
Record, Vol. 50, No. 3, March 1972. 
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APPENDIX C 



PROBLEMS OF CABLE SYSTEM OWNERSHIP 



INTRODUCTION 

The question of ovmership is addressed in Section 1 of this report 
insofar as it influences the design of the physical facilities and the 
financial requirements to implement and operate the cable system. There 
are many dimensions to the ownership question that do not influence the 
technical design or financial plan in a fundamental way, but which must 
be considered by any group planning for an urban cable system. 

These dimensions include national and local, political and social 
issues as well as questions concerning how or whether the system should 
maximize revenues and how these revenues should be distributed. The 
need for large capital outlays to finance cable systems inhibits 
certain desirable ownership strategies and also makes it difficult for 
city planners to commit themselves to some of the most desirable cable 
service possibilities. The extent to which the cable system should 
support established public programs, e.g., health, education and law 
enforcement, must be traded against the public demand for more enter- 
tainment and lower subscriber fees. 

MITRE did not feel that the report would be complete without some 
discussion of these very important dimensions. This Appendix presents 
a discussion of the issues involved and summarizes the experiences of 
a selected set of cities in dealing with some of these issues. It 
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atcempls to present the points of view of cable operators, the FCC 
and various elements of the :itizenry relative to system ownership 
questions. It -*^so includes a se* of references for use by readers 
concerned with specific issues and alternatives. 

CABLE ISSUES AND CITIZEN ACTION 

Cable television and broadband communications are coming to the 
nation^s cities at a time when new forces and alignments are emerging 
in response to the conditions of modern American urban life. Prominent 
among these forces are: rising community consciousness; increasing 

interest in the concept of community control; and a growing recognition 
of the central role played by modem communications technology in 
molding individual and community consciousness, providing a vehicle 
for effective expression, and determining the flow and distribution of 
power . 

These forces are manifesting themselves with increasing pervasive- 
ness, sophistication, and effectiveness in a broad range of urban 
communications issues. Local and national citizens groups now file 
briefs in response to Federal Communications Commission Notices of 
Inquiry on abstruse communications problems that formerly attracted 
little or no attention from any parties other than those with an 
economic interest in the outcome. Broadcast stations in larger cities 
often find that, when their licenses come up for renewal, they are 
faced with numerous challenges to their right to be re-licensed by 
citizens groups who claim that the stations do not meet adequate 
criteria for operation in the public interest. In other instances, 
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non-profit groups have gone to court to secure the right to Kuy time on 
commercial TV stations to broadcast their views on controversial issues 
of public policy.^ 

Citizens' groups are also entering the decision-making process in 
the buying and selling of television stations in major markets. Further, 
they are raising the threat of resort to the courts in these and other 
types of cases when the groups believe that the Federal Communications 
Commission has not adequately defended the public interest. A recent 
landmark case was that of the sale of five TV stations by Time* Inc., 
to McGraw-Hill. The sale would have given McGraw-Hill ownership of 
three VHF stations in the top 50 markets. FCC policy, designed to 
promote diversity of ownership, prohibits ownership of more than two 
VHF outlets in the top 50 markets without "a compelling public-interest 
showing". The Commission held that McGraw-Hill had satisfied this criterion 
and OK'd the sale. A consortium of civic and community groups, maintaining 



For citizens' groups filings on communications proceedings before the 
FCC, see, for example, the scores of filings by such groups in FCC 
Dockets 18397, 1839 7A, 18892, and 18894, the dockets leading to FCC’s 
Cable Television Report and Order (FCC 72-108, Fed. Reg., Vol. 37, 

No. 30, Part II, Feb. 12, 1972, p. 3252). License renewal challenges 
have been numerous and have been extensively reported in the press; 
see various issues of Broadcasting , 1970 to the present* Two court cases 
successfully challenging the refusal of TV stations to sell time to 
non-profit groups for the broadcasting of viewpoints on controversial 
public issues are U. S. Ct. App., D.C. Cir. , No. 24,492, Business 
Executives Move for Vietnam Peace v. F.C.C. , and No. 24,537, Democratic 
National Committee v. F.C.C .* both decided Aug. 3, 1971. On the 
general subject of increasing citizen effort to secure access to 
broadcast media, see ”The Struggle Over Broadcast Access.” Broadcasting , 
two parts. Sept. 20 and 27, 1971. 
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that no such showing had betn made, filed suit in the l\S* Court 
of Appeals in Washington to overturn the Commission's approval 
of the transaction. 

Negotiations ensued in which Time-Life agreed to sell only 

four of thr* five stations to McGraw-Hill, reducing the latter's 

holdings in the top 50 markets to two* McGraw-Hill agreed to 

establish minority advisory councils in each of the four markets in 

which they were acquiring stations; to involve these advisory groups 

’’from the beginning in the development of local programming related 

to minorities"; to finance and produce substantial numbers of programs 

relating to minority interests and minority cultures, many of them in 

prime time; to make one-minute spots available for statements or 

announcements by local persons and groups, with the station exercising no 

control over what is said; and to increase the hiring and training of 

minority persons in technical, managerial, sales, and professional 
, 2 

categories. 

Cable has become both a catalyst of, and a central focus of, this 
new citizen interest in communications. As the most visible part of the 
coming communications revolution, it has exercised a wide fascination. 

The possibility that various potentials of cable could be partially or 
— 

"McGraw-Hill sets record for concessions to minorities," Broadcasting , 
May 15, 1972. See also "Any ceiling now in sight on the price of 
settling sale protests?" Broadcasting, May 29, 1972. 
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wholly lost through shortsighted arrangements has been recognized, 
and has aroused interest and concern. The interest of local groups 
and individuals has been fostered and reinforced by the participation 
of a number of national organizations in the dialogue. These organi- 
zations include, among others, the Ford Foundation, the Urban Institute, 
the United Church of Christ, the American Civil Liberties Union, the 
‘National Citizens Committee for Broadcasting, the National Education 
Association, Black Efforts for Soul in Television, the Alternate Media 
Center and other groups involved in the production and dissemination 
of half-inch videotapes, and Publi-Cable, a consortium of civic and 
educational groups. Through numerous public conferences, through dissemi- 
nation of literature, through testimony at public hearings, and through 
visits by their officials to cities where cable franchising is being 
considered, such groups have raised public awareness of the problems 
involved in bringing cable to urban centers, and of possible alterna- 
tive courses of action. Further information has become available 
through publications such as the Report of the Sloan Commission on 
Cable Communications, various studies published by the RAND Corporation 

under grants from the Ford and Markle Foundations, and several books and 

3 

booklets distributed by civic groups and commercial publishers. 

3 

Sloan Commission on Cable Communications, On the Cable: Report of the 

Sloan Commission , New York; McGraw-Hill, 1971, 256 pp. , $2.95; RAND 
Corporation, various publications on cable, list available from RAND, 

1700 Main Street, Santa Monica, Calif. 90406. Other publications of 
interest include: Monroe Price and John Wicklein, Cable Television ; 

(Continued next page) 
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The impact of citizen interest in cable matters is already widely 
apparent. For example: 

— In Nashville in 1971, the Metropolitan Nashville Educational 
Association spearheaded a broadly based civic movement that 
frustrated the efforts of the City Council to hasten through 
an ordinance granting a 45-year exclusive franchise to a politi- 
cally powerful local group, against the recommendations of the 
City Planning Commission. When the Council passed the franchise 
despite civic protest, the Mayor vetoed it; a number of council- 
men lost their seats in the ensuing election; and the city is 
now conducting studies leading to the drawing up of a comprehen- 
sive ordinance preparatory to receiving and considering competi- 
tive bids. 

— In Rhode Island, a "Community Cable Consort: urn" was organized 
in April 1972 under the auspices of the Rh ae Island Council 
of Churches. It will bring citizens of the state together 
"to demand minimum requirements of any licensee, and exert 
some control over the local licensee in behalf of the local 



3 (ContiiTueZJ 

A Guide for Citizen Action , Philadelphia: Pilgrim Press, 1972, 160 pp., 

$2.95: Theodore Ledbetter, Jr. and Gilbert Mendelson, The Wired City ; 

A Handbook on Cable Television for Local Officials , Washington: Urban 

Communications Group, 1972, 87 pp. $2.95; Ralph Lee Smith, The Wired 
Nation , New York: Harper and "*oW, 1972, 128 pp., $1.95; Charles Tate, 

Ed., Cable Television in the Cities: Community Control, Public Access , 

and ^iInority Ownership , Washington: Urban Institute, 1971, 184 pp., 

$3.95; National Education Association, Schools and Cable Television, 
Washington: NEA, 1971, 66 pp., $2.25. 
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community." In creating the Consortium, the Council stated 
that "such a communication instrument can profoundly affect 
society," and that if churches remain inactive they will not 
be able to have an influence on the course of social change. 

In San Jose, California, a citizen^s group is demanding that 
the franchisee, TelePrompTer Corporation, expand the capacity of 
its 12-channel system to make one or more channels available 
for public access. TelePrompTer, operating under a franchise 
that does not require more than 12 channels; with all of its 
channels in use for retransmission of broadcast signals and 
for program origination controlled by the company; and faced 
with a cost of retrofitting for additional channel capacity 
that it estimates at $4 million; has to date refused to accede 
to the demand. The citizens* group thereupon collected 1,800 
signatures on a petition, more than enough to put the issue 
on the ballot for decision by the voters in November 1972. 

In Washington, D.C., the city that serves as a model for this 
Report, the Institute for Policy Studies called a conference 
for June 1972 to lead to the creation of a citizens' group to 
become involved in the franchising process. Noting that Wash- 
ington's population is well over 50 percent black, the call to 
the conference stated, "The record of the existing white broadcast 
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madia's service to the non-white community cannot be duplicated 
in this new technology. And black people have no evidence 
that any change will come about unless they are centrally 
involved in the decisions that are being made. Because of 
these facts, a method must be found to b:.^aden the involvement 
of citizens and community people in the questions of cable 
television policy and ownership which will — to a large extent-- 
decide what comes over your home TV screen during the next 
few years . " 

Among both civic groups and Municipal officials , attention has 
increasingly focused on the problem of the ownership, and the cluster 
of issues that are directly or indirectly affected by ownership. 

These issues include: 

— What are the possible or likely consequences for communities 
and municipalities, of the swift consolidation now taking 
place in the cable industry, in which more and more of the 
nation's cable systems are passing into the ownership of fewer 
and fewer hands? 

— What are the consequences for municipalities and communities, 
of the parallel trend by which cable systems are increasingly 
owned by companies that own or control other communications 
media? 

— In choosing a franchisee, should municipalities give preference 
to a locally-o.^ed company over a company that is part of a 
multi-system or multi-media conglomerate? 
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In larger cities i should one city-wide franchise be granted, 
or should the city be subdlvld^’d Into several geographic 
areas, each with a separately-franchised cable system? 

Should municipalities consider franchising non-profit groups 
Or civic consortlxims , to own and operate cable systems? 

Should the city consider owning the system Itself? What are 
the advantages and disadvantages of Mu tlclpal ownership? 

Who should be the beneficiaries of the revenues that accrue 
from the operation of c^ble systems? 

Assuming that cable Is not a common carrier and that the cable 
operator will therefore be free to select at least some of 
the m;iterlal that Is shown over cable’s many channels, who will 
do this choosing, and what will be chosen? Will It adequately 
r'?flect community, minority, and special Interests? 

How much of the revenue generated by cable systems, will be 
devoted to the purchase and financing of programming? 

Who w^ll have access to the cable system, and on what basis? 

If money Is available to finance some original programming, 
who will receive It? 

How should communities and minorities within urban centers be 
Involved In cable? If they are to have ownership participa- 
tion, how Is such participation to be financed? If not, what 
arrangements will provide them adequate access to both th 
facility and to the declslon-maklng process by which It Is run? 
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— Should it be an objective of coiranui.ities and municipalities 
to make cable service available to most or all homes in 
cities, regardless of income level? If so, what ownership 
structure might best achieve this objective? 

Full treatment of all these questions and issues lies beyond the 
scope of this report, and in fact would constitute a book-length report 
of its own. In general, it should be noted, first, that no one path 
or choice in the field of ownership is clearly superior to others for 
all municipalities and all situations . Second , rio one choice provides 
all the benefits that municipalities and communities will wish to 
achieve; each possible choice precludes full realization of certain 
attractive features of alternative arrangements. Maximization of goals 
•lad objectives that are most important for the individual city and its 
communities and residents, must be the objective in the decision-making 
process in cable ownership. 

With these facts in mind, some salient features of the problem 
can be sketched and certain kajor alternatives discussed. 

PAriERNS OF industry GROWTH 

Tag cable industry is presently undergoing a process of swift 
consolidation, in which a relatively small group of firms are serving 
an ever-increasing proportion of all U.S. subscribers, through owner- 
ship of many systeiiis in various locales. In 1970 the top ten MSO's 
(multi-system operators) served 29% of all U.S. subscribers; in 1971, 
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34%; in 1972, 40%, with the top twelve serving half of all sub- 
scribers.^ 

Some multi-system operators have no business activity other than 
the ownership and management of cable systems. Others are companies 
involved in the ownership and management of other types of media. 

Others o'/n cab?.o equipment manufacturing companies as well as cable 
systems. Still othe-s are conglomerates that own other business 
enterprise having little or no relationship to cable. 

Se\eral forces lie behind this consolidation of ownership. One 
is the demonstrated profitability of many cable systems, particularly 
those located in areas of pcr.r over-the-air reception, and the simple 
desire investors to acquire profitable enterprises. Another is fear 
on the part of other media Interests of competition from cable, and a 
corresponding desire to buy in as a hedge against the future. A third 
is the difficulty that some smaller companies and systems have exper- 
ienced in securing financing for the updating and expansion of their 
operations. In many instances, such firms are selling their assets to 
larger companies more in order to meet short cash positions tnan to 
realize capital gains. A fourth factor is the high cost of wiring urban 
areas , which is forcing consolidations in order to create companies 
with sufficient size, assets, and credibility to lending institutions, 
to be viable bidders for such franchises. 



^ Television Digest . July 5, 1971; Broadcasting . March 20, 1972. See 
also CATV . May 15, 1972. 
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Breaching of cable's urban frontier is a project that social 
scientists, urban planners, and community groups view with enthusiasm, 
and bankers and lending institutions view with caution. In the small 
towns and rural areas where the cable industry got its start and where 
most of its physical plant is still located, cable systems can be built 
for modest investments; their basic function of retransmission of over- 
the-air broadcast signals is well defined; and profitability has been 
amply demonstrated. In urban areas, construction costs are high; the 
types of services that such systems will deliver, and who will pay how 
much for them, are still question marks; and profitability has yet to 
undergo the test of experience. "The real shape of CATV in the nation's 
cities is still wholly unknown," the cable industry trade magazine TV 
Communications said in its January 1972 issue. "Nobody, including the 
industry's top MSO executives, knows exactly what operations will be 
like ten years from now in our wired nation. The industry has very 
little idea of the economic feasibility of the many things that it will 
be able to do." 

These unknowns weigh heavily with banks that are called upon to 
supply short-term cash for urban cable construction, and insurance 
companies and other lending institutions that serve as sources of long- 
term financing. "The financing problems of the cable business are 
complicated by the fact that the kind of construction that will take 
place over the next ten years is going to be, in my view, totally 
different from what has been done in the past," the vice president of 




a New York brokerage house told a National Cable Television Associa* 
tion seminar on cable financing in 1971. "The cable industry is going 
to be building types of systems that have ui er been built before. 

These new systems will not be able to rely jn the conventional off"air 
or imported signal product for their success."^ 

Under these circumstances, funding sources are strongly inclined 
to play it safe. "Basically, X think comnercial banks are going to 
be very reluctant to provide money for new companies barely starting," 
a ranking officer of one of the nation's largest commercial banks told 
the seminar, "...we have other alternatives in multiple system opera- 
tors with proven records."^ 

The pattern of urban cable development will probably be decisively 
molded by these policies of lending institutions. It was forecast at 
the seminar by an officer of the investments department of a large in- 
surance company that has been doing some selective financing of cable 
instruction by MSO's. There will be, he said, "a fairly high degree 
of merger consolidation activity within the industry," resulting in 
the emergence of a "group of well managed companies with sufficient 
resources to participate in continuing long term industry growth." 

^ Toward the Wired Nation: The Financial Implications of Developing 

Cable Communications. Transcript of a Seminar Sponsored by the 
National Cable Television Association, June 30, 1971, remarks of 
James M. Graves, Vice President, CBML-Hayden Stone, p. 21. 

^Op. _cit . , remarks of Roger J. Schultz, Assistant Vice President, 

Morgan Guaranty Trust, p. 35. 
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Eventually **a stage of maturity*' will be reached, "with large, stable 
companies dominating the field. 

Such a course of events raises many important issues of communi- 
cations policy which are beyond the reach of municipalities. The 
question of how much concentration of ownership or control is "enough" 
--or "too much"--and the development of criteria on which such de- 
cisions can be based, are problems that must ultimately be dealt with 
at the Federal level. 

In the meantime, present trends raise problems for municipalities 
that must be termed serious. Competent local private entrepreneurs, 
and non-profit community groups or civic consortiums, who may wish to 
become bidders for urban franchises, may be unable to secure financing, 
while large multi-system operators may be granted access to funds. 

This narrows the city's choice of viable franchisees for reasons that 
may have little to. do with their relative merits, and robs the city of 
the widest possible selection of applicants from which to choose. 

To overcome this problem. Municipal governments may wish to encour- 
age their local financial communities to consider supporting qualified 
local applicants, so that such applicants can compete with large MSO's 
in franchise competitions. City governments may also wish to take up 
with their Senators and Representatives in Washington, the question of 

^ 02 ,* -Cit . . remarks of Guy C. Roberts, Investments Department, Massa- 
chusetts Mutual Life Insurance Company, p. 9. 
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Federal legislation that would provide loan guarantees to responsible 
local private firms and non-profit groups that wish to bid for cable 
franchises, thereby giving cities a wider selection of applicants 
that can be considered on their merits. 

A further question that municipalities should explore in consider- 
ing the franchising of a multi-system operator, is the relationship 
that the local cable company will bear to the parent firm in two areas — 
decision-making with regard to local operating policies, and program- 
ming on the channels over which the operator will exercise control. 
Sufficient autonomy to permit the local operator to adapt his system 
to local needs and conditions, and clear agreements about the nature 
and amount of financing that the system will provide for the support 
of local programming, should both be written into the franchise. In 
cases in which the parent company plans to purchase programming for 
distribution throughout all the systems that he owns, the nature of the 
programming and its suitability for local use should be studied and 
discussed . 

Another issue that must ultimately be resolved at the Federal level is 
cross-ownership of cable and other communications media. As of early 
1970, about 42 per cent of the cable television industry was owned by 
other media interests, with broadcasters owning 30 per cent, newspapers 

g 

owning 7 per cent, and telephone companies owning about 5 per cent. 

Q 

"Cable Television Fact Sheet," National Cable Television Association, 

April 1972. 
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The Federal Communications Commission has already taken several 



steps in this field. In a proceeding of considerable importance, the 

Commission ruled in 1970 that telephone companies cannot own and operate 

cable systems within the areas in which the companies provide telephone 

service. Divestiture was required. This ruling had the effect of 

stopping and reversing a trend of telephone company involvement in 
9 

cable communications# 

In the broadcasting field, FCC has banned ownership of cable systems 

by TV networks. It has also banned ownership of cable systems by TV 

stations serving the same community in which the cable system is located. 

The White House’s Office of Telecommunications Policy, however, has made 

it clear that it does not favor this latter restriction,^^ and in this 

view it is strongly supported by both the cable and broadcasting industries. 

FCC has made two other ownership proposals. One would limit MSO's 

to ownership of no more than 25 cable systems in the top 100 population 

areas if the company has ownership interests in more than one TV, two 

12 

AM or FM radio stations, or two newspapers. Another would ban cross- 

13 

ownership of newspapers and cable systems in the same market. FCC*s 

^FCC Docket 18509, Final Report and Order . Feb. 4, 1970, 21 FCC 2d 307. 

For a more detailed discussion of the role of the telephone companies 
in cable communications, see Ralph Lee Smith, The Wired Nation . New York: 
Harper &. Row, 1972, Chap. 5, "Mysterious Ma Bell," pp. 64 ff. 

^^FCC Docket 18397, Second Report and Order . July 1, 1970, 23 FCC 2d 816. 

^^"Whitehead likes closer cable-broadcaster ties," Broadcasting . Oct. 18, 
1971. 

12 

FCC Dicket 18891, Notice of Proposed Rule Making and of Inquiry . July 1, 
1970, 23 FCC 2d 833. 

13 

FCC Docket 18397, Notice of Inquiry and Notice of Proposed Rule Making . 
December 13, 1968, 15 FCC 2d 417. 
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proposal to ban newspaper-CATV ownership, however, is reported to be 

in disfavor with the Cabinet-level committee appointed by President 

Nixon in 1971 to study cable TV and make long-range policy reconmenda- 
14 

tions, and battles are in prospect. 

On crossownership policy municipalities will have little direct 
say. If they have strong views on the subject, they may wish to fol- 
low Fee's ongoing proceedings and make input through the filing of 
statements and briefs. Actual experience with crossownership and its 
effect, if any, on programming, would be of particular interest to the 
Commission, as would opinions of Municipal governments on the effect 
of crossownership on the diversity of broadcast fare available to local 
citizens 



THE COMMON CARRIER ISSUE 

The cable industry consists of three separate components. They 



are : 



(1) The cable system itself; 



"One more time," editorial in Broadcasting , Oct. 25, 1971. The 
cabinet-level committee is also reported to oppose FCC's ban on cross- 
ownership of TV stations and cable systems in the same market, ibid . 

^^Two extensive studies of ownership issues, both by Stephen R. Barnett, 
Acting Professor of Law at the University of California, are: "Cable 

Television and Media Concentration, Part l! Control of Cable Systems 
by Local Broadcasters," Stanford Law Review . January 1970; and FCC 
Dockets 18110 and 18891, Reply Comments of Stephen R. Barnett , 

August 16, 1971. Barnett opposes crossownership of cable systems and 
newspapers in the same market. Another opponent of crossownership is 
Dr. Harvey J. Levin, Senior Research Associate of the Center for Policy 
Research and Professor of Economics at Hofstra University; see FCC 
Docket 18110, Reply Comments of Dr. Harvey J. Levin . Most of the filings 
on these dockets were made by cable companies, broadcasters, and news- 
papers; they all favored crossownership. 
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(2) Materials transmitted over the cable facility-visual 
programming, non-visual programming, and data transmission; and 

(3) Manufacturers of cable system hardware. 

It has been proposed that these three entities should be Separated 
each from the other, and that no owner should be able to have a commer- 
cial interest in more than one. 

The rationale for separation of cable system ownership from ownership 
of hardware concerns is basically anti-trust. According to proponents 
of the separation, a hardware manufacturer who owns cable systems has 
captive customers with whom he can deal with minimum exposure to compe- 
titive market conditions, and cable systems affiliated with manufacturers 

16 

are not really free to shop for the best hardware at the best price. 

The proposal to separate system ovr:ership from ownership of content 
has additional ramifications relating to freedom of access and freedom 
of speech. Proponents of separation believe that it is not in the public 
interest for the same party to own the facility, and to have the power 
of decision over what it is to transmit. According to advocates of 
separation, if the system owner is allowed to program the entire content 
of the facility, his power to exclude other users, and to exclude the 
dissemination of information not to his liking, is too great. If he is 
allowed to program part of the content of the facility, then his motiva- 
tion will be to reduce the number of other users, so that as many persons 

1 ^ 

'The rationale is more fully developed in Ralph Lee Smith, "Ownership 
Policy and the Cable Industry,’* Yale Review of Law and Social Action , 
Spring 1972, p. 269. 
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as possible will be watching the operator's own programming or using 
the operator *s own visual or nonvisual services. Conversely, if the 
operator is removed completely from the programming and content business, 
and instead is in the business of leasing channels to others, then his 
motivation will be reversed, and he will seek to sell channel space to 
as many users as possible. 

Implementation of this proposal would have the effect of turning 
cable systems into common carriers. Like the telephone companies, they 
would provide a wire facility, but would exercise no control over who 
uses it or what is transmitted over it. 

The common carrier issue has created interesting alignments. Those 
favoring common carrier status for cable include liberal political groups 
and civil liberties organizations such as Americans for Democratic Action 
and the American Civil Liberties Union, who favor it on grounds of free 
speech. They are joined by a number of business firms and business 
groups, who would prefer that cable be a common carrier in order to 
guarantee that they will have full access to the medium at fair, non- 
discriminatory rates for commercial purposes. 

Thus, in a wide-ranging filing with FCC on its cable rulemaking 
proceeding, the Industrial Electronics Division of the Electronic 

^^FCC Docket 18397, Filings of Americans for Democratic Action, June 5, 
1969; American Civil Liberties Union, September 5, 1969. The Illinois 
Division of the American Civil Liberties Union has drafted a model 
Mmicipal ordinance for regulating cable as a common carrier; see 
Soapbox Television: Model Code of Regulations, Cable Television ~ 

Broadband Communications , ACLU, June 1971. 
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Industry Association proposed a nationwide cable facility organized 
18 

as a conuQon carrier. in a discussion of the future of cable, a high 

official of General Electric Company recently said, “The broadband 

cable carrier would not be responsible for program material any more 

than the present telephone companies are responsible for the traffic 

carried on their lines. The cable carrier simply provides the 
19 

facility.** In its deliberations on the future of cable, the cabinet- 

level committee appointed by President Nixon has also been considering 

common carrier status, and is said to be looking favorably on it as a 

20 

path of growth for the industry's future. 

Opposition to common carrier status comes from equally diverse 

interests. They include many segments of the educational community, 

who believe that channels should be provided without charge, rather 

21 

than on a lease basis, for educational purposes, and the National 

Cable Television Association, representing industry interests who stand 

to profit from the involvement of cable operators in the dissemination 
22 

of programming. 

io 

FCC Docket 18397, Filing of Industrial Electronics Division, Electronic 
Industry Association, October 29, 1969. This filing has been issued 
by XED/EIA under the title “The Future of Broadband Communications." 

19 

Letter, R. P. Gifford, General Electric Company, to MITRE, December 8, 
1971. 

20 

Joint Council on Educational Television, News . January 1972, p. 5ff« 

21 

See, for example. National Education Association, Schools and Cable 
Television , p. 9. 

22 

"NCTA opposes ACLU petition," National Cable Television Association 
Bulletin . March 7, 1972. 
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system has yet been franchised 



As a practical matter, no cable 
on a common carrier basis, and FCC's new cable rules permit operator 
involvement in content. In fact, in 1969 the Commission issued a rule 

requirinR operators of systems serving more than 3,500 subscribers to 

23 

engage in program origination. The rule was challenged by a cable 

operator, and a 5-to-4 decision in June, the Supreme Court upheld the 
24 

Commission's ruling. 

The purposes of common carrier regulation are at least partially 
fulfilled through FCC requirements that cable systems in the top 100 
markets provide a public access channel, and by requirements in local 
franchises that cable operators lease channel space to all comers in 
accordance with demand. The system design described in this report 
assumes that the operator or franchisee will be involved in providing 
programming, while at the same time providing leased channels for all 
others who may wish to use the system. In the future, however, muni- 
cipalities should be aware of the strong likelihood that the direction 
of Federal policy in cable may be toward removing the cable operator 

from the field of programming. With this in view, leasing of channels, 
and strong encouragement of community groups* commercial interests, and 
others, to make use of them, will favor a type of cable development that 
both fosters diversity and accords with likely future movements in Federal 
policy. 

23 

FCC Docket 18397, First Report and Order . October 24, 1969, 20 FCC 
2d 201, stay denied . 20 FCC 2d 899 (1969), recon, denied . 23 FCC 
2d 825 (1970). 

^^U.S. Ct. App., 8th Clr., No. 20,439, Midwest Video Corn , v. U.S.A . and 
F.C.C. : "High Court Backs F.C.C. on Cable-TV," New York Tiflaes . June 8, 1972 
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INVOLVEMENT OF MINORITIES 



Blacks and other minorities have been all but excluded from 

ownership of U.S. broadcast media. Of more than 900 commercial TV 

stations in the U.S., none is black-owned, and blacks own only about 

17 of the 350 radio stations that cater to black audiences. So far, 

of more than 2750 cable systems serving about 4,500 communities in 

25 

the U.S., none is wholly owned by blacVj. Minorities view cable 
as an unanticipated opportunity both to participate in ownership of 
media and to own an important communications facility serving their 
own residential areas in cities, and minority spokesmen are determined 
that the opportunity should not be lost. 

In 1971, the Urban Institute, a nonprofit research f iganization 
studying tho problems of the Nation*s urban communities, rtcommended 
local ownership of cable television systems by ethnic groups, neigh- 
borhood-based companies, and organizations within the boundaries of 
major cities. The Institute stated; 

"Imagine television and radio systems where blacks could pro- 
gram for blacks, Chicanos for Chicanos, Indians for Indians, 
and Puerto Ricans for Puerto Ricans -- a system that can give 
the community a communications voice as well as the income 
and profit that the system receives for providing this service 
...If blacks, Chicanos, Puerto Ricans and other racial minor- 
ities who reside in the central city ghettos lay claim to 
those systems that will operate in their communities, owner- 
ship and control by outsiders could be seriously challenged 
and prevented. 



25 

"Blacks Seeking Control of Big-City Cable TV Face Uphill Struggle, 
Wall Street Journal . December 29, 1971. 

26 

Charles Tate, Ed., Cable Television in the Cities; Community Control . 
Public Access, and ‘iinoritv Ownership , Washington: Urban Institute, 
1971, pp. 3, 15. 
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Minority groups have two principal motivations in seeking owner- 
ship of cable in black city neighborhoods. One is assurance that 
blacks will have access to the medium, and also assurance that, since 
cable has not become a common carrier and the operator therefore 
exercises some choices in the selection of programs, this power of 
program selection be in local black hands. A second motivation is 
to assure that the revenues, training opportunities, and economic 

advantages generated b^ ^able as a commercial entity accrue to the 

27 

bUck community in which the cable system is located. 

The principal obstacle faced by black groups in their quest for 
cable ownership is the high cost of cable construction in urban areas 
and the near-inaccessibility to local black groups of sizable finan- 
cing. For this reason many leaders of the cable industry have been 
urging blacks to consider settling for guaranteed access to urban 
cable systems, and concentration of efforts on producing good and 
valuable programming for black communities. The financing picture, 
the president of a cable MSO recently stated, "does not bode well for 
local citlj-ens' groups in a major market community, and particularly 

7 he issues are well presented in "The New Communicator and the Public 
Interest," CATV , a roundtable dialogue among Charles Tate of the 
Urban Institute; Theodore S. Ledbetter, President of Urban Communi- 
cations Group and editor of Black Communicator ; William D. Wright, 
national coordinator of Black Efforts for Soul in Television; and 
Snowden A. Williams, Jr., Associate Director for Innovations, 

Office of New Communities Development, HUD; in CATV . May 15, 1972. 
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for minority groups. I wish it were otherwise. But I think these are 

the kinds of attitudes held by existing funding sources for the 

industry," He therefore urged blacks tc forego ownership and direct 

their energies programming, which he described as ^’people intensive" 

28 

rather than capital intensive. 

Black leaders, however, have not been willing to accept access as 
a substitute for ownership, and there seems little doubt that owner- 
ship patterns that include blacks and other minorities will emerge in 
many urban centers. Because of the ^'elative inaccessibility of funds 
for black groups and community groups, lew arrangements will have to 
be created by cable operators and by municipalities. One such arrange- 
ment has been jointly proposed to the City of Dayton, Ohio by Cypress 
Communications Corporation, a Califor lia-based MSO, and Citizens Cable 
Corporation, a company wholly owned by residents in the predominantly 
black Southwest area of Dryton. Under the plan, the two companies 
would share ownership of a proposed $2 million cable system in the 
Southwest area, while Cypress simultaneously built a $5 million plant 
for the remainder of the city. Citizens Cable would pay $500,000 for 
its 50% interest, but $400,000 ' c that amount would be loaned by Cypress 
on a long-term, low interest b-isis, repayable over a ten-year period. 
Citizens Cable would finance the balance of its participation by a 

Toward the_ Wired Nation . Remarks of Amos B. Hostetter, Vice President, 
Continental Cablevision, Inc., pp. 37, 44, 49. 
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registered public sale of 10,000 shares of its voting stock, to 

minority residents only, at $15.00 per share. These stockholders 

would elect nine of the ^-*leven directors of Citizens Cable Corpor- 
29 

at ion. In June 1C 2 Cypress announced a similar proposal for 

30 

construction of a cable system in Stockton, California. 

The system described in this report is basically a unitary plan 
for wiring an urban center. It can be adapted, however, either to 
separate franchising of several areas, or to an arrangement whereby 
a single franchisee grants substantial autonomy to community and 
neighborhood groups to operate the part of the system that falls 
within their boundaries. 

MUNICIPAL OWNERSHIP 

Another alternative in cable system ownership is ownership by 
the municipality itself. There are eighteen municipally-owned cable 
systems in the United States, most of them in small towns, and many 
of them established during the early days of cable TV when munici- 
palities took on active interest in bringing broadcase TV reception 
to their citizens. One of the largest, the system in Frankfort. Ky. , 
provides eleven channels of service, including one local origination 
channel, for about 4,000 subscribers. Its installation fee of $5,00 

29 ' “ 

"Plan for Minority Participation in a C 3 rpress Cable System in Dayton, 
Ohio," Cypress Communications Corporation, February 23, 1972, booklet. 

30 

"Stockton citizens let in," B roadcasting , June 19, 1972. 
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and monthly subscriber's fee of $2.50 are apparently the lowest in 
the U.S. At these fees the system generates a surplus, which it is 
required to contribute to local charities. One of its major projects 
has been help toward the financing of a new YMcA building in the 

Municipal ownership continues to be of interest in certain smal- 
ler towns and cities, and recently it has been increasingly discussed 

32 

as an ownership alternative in major urban centers. In Detroit, a 
cable TV study committee composed of prominent citizens appointed by 
the Detroit Coimnon Council issued a report in May 1972, recommending 
that the City create a special public authority, governed by a nine 
member board appointed by the Mayor with the approval of the Council, 
to build and own the proposed cable system in that city. Actual oper- 
ation could be contracted to private interests, under the policy 
directives of the public authority. Construction would be financed 



For information on municipal ownership see: Steven R, Rivkin, Shaping 
Ownership and Control in the Cable Television Industry . Sloan 
Commission on Cable Communications, February 11, 1971, Appendix C; 
Louis Schwartz and Robert A. Woods, "A Marriage Proposal: Cable 

Television and Public Power,*' Public Power , two par.J, November- 
December 1971 and January-February 1972; James C. Webster, "Local 
Public Power Syst'‘ms Operate Municipal CATV," Public Power . January- 
February 1972; Walter S. Baer and Donald H. Camph, "Ownership Alter- 
natives," in L. I, Johnson, W. S. Baer, R. Bretz, D. Camph, N. E. 
Feldman, R. E. Park, R. K. Yin, Cable Communications in the Davton 
Miami Valley; Basic Report . R-943 KF/FF, RAND Corporation, 

January 1972. 

32 

"The New Pot of Gold? Cities Look at Cable," TV Communications, 

May 1972. 
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by bonds issued by the authority, which would be paid off from revenues 
from subscribers and from the sale of advertising on .:able system chan- 
nels. Under the plan, the city would be divided into five areas, with 
each area having a board elected by subscribers that would handle some 
of the programming for that area. 

The Commit tee *s recommendations stemmed from two bajic consider- 
ations, First, it doubted that the legitimate need of a private oper- 
ator to make a profit, and the need to devote system revenues to the 
support of programming and public services, could be sufficiently 
reconciled. Second, public financing would entail lower interest rates 
for the borrowing of money, which in turn would have a substantial 

impact on the level of subscribers' fees and the amounts of money that 

33 

would be available for the support of public uses of the system* 

The issues involved in municipal ownership are many and complex. 

As with the common carrier issue, the question of municipal ownership 
has created some unusual alliances. Those who view it with caution 
or opposition include; many black leaders, who would prefer franchising 
arrangements that cause commercial profits to accrue to black communi- 
ties; the cable industry, for whom every municipally-owned system 
removes one community from the total number in which private operators 

33 ^^ 

Cable Television in Detroit; A Study in Urban Communications . Report 
Prepared by the Cable TV Study Committee for Common Council, City of 
Detroit, May 1972. $5.00* Copies available from City Clerk's Office, 
1304 City County Bldg., Detroit, Michigan 48226 (checks payable to 



Cable TV Study Committee). 
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can be franchised; and civil libertarians, who fear that municipal 



believe that municipal ownership should be considered in urban centers 
include the Ford Foundation, the Corporation for Public Broadcasting, 



MITRE believes that some form of municipal or public interest 
ownership of cable systems should be seriously considered in urban 
centers. The advantages of lower interest rates for financing, of 
diversion of revenues generated by the system for public and civic 
uses of the system, and of overall direction of the system’s operations 
in the public interest, are important and in some instances could be 
decisive. In MiTRE's opinion, threats to civil liberties inherent in 
ownership by a public authority could be reduced or eliminated by 
turning over substantial operating authority, and decision-making on 



Charles Tate, Ed., Cable Television in the Cities , p. 36; CATV : 
various articles, June 23, 1969, December 21, 1970, January 11, 1971, 
May 24, 1971; Jerrold N. Oppenheim, "City-owned cable systems," 
Chicago Journalism Review . June 1972. 

3 S 

FCC Docket 18892, Comments of the Ford Foundation , December 7, 1970; 

’ "Macy Urges Quick Action by Mayors on Cable Television," Corporation 
for Public Broadcasting release, December 1970; Publi-Cable, Inc., 
"Position Paper on Public Issues in Cable Communications," n.d. 
(November 1971). The Ford Foundation cautions that, for municipal 
ownership to be successful in the achievement of public interest 
objectives, cities must treat cable ”as a new communications resource 
for the community" rather than a "new form of revenue for the city 
trearury," and warns that, to avert dangers in municipal control 
of a Powerful communications medium, municipalities "should be 
required to divest themselves of control over channels reserved for 
community programming. " 



ownership could entail municipal control of content 



34 



Those who 



and Publi-Cable 
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programming, to boards representing community subscribers or community 
groups, and by assuring constant availability of public access channels 
and channels available for lease at modest rates* MITRE sees no reason 
to think that a public authority vould necessarily be less efficient 
in its business operations than a private franchisee; the Port of Nev 
York Authority, COMSAT, and a number of other public and quasi-public 
authorities would appear to provide evidence to the contrary. For that 
reason, as indicated in Section I, MITRE has proposed for consideration 
by Washington and other urban centers, operation of urban cable systems 
by a public interest authority or quasi-public interest corporation. 
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APPENDIX D 



LIST OF INTERVIEWEES 



NAME & TITLE 

Eugene Leonard , President 
Dave Worster 

Harold Weinberg (consultant to SRC) 
J, Weldon Greene, Chairman 



Michae 1 Lenaghan 
Roberto Faenza 



Mr. McCain, Director 



George R. Rodericks, Director 



Harry S. Burke, Supervising 
Direc tor 



Stuart Adams, Associate Director 



James F. Flynn, Communications 
Officer 



ORGANIZATION & ADDRESS 

System Resources Corporation 
223 Newtown Road 
Plainview, New York 11803 

Special Projects Division 
D. C. Public School System 
Presidential Building 
Washington, D. C. 

Federal City College Video Center 
1411 K Street, N. W. 

11th Floor 
Washington, D. C. 

Automated Information Systems 
D. C. Public School System 
Presidential Building 
Washington, D. C. 

Office of Civil Defense 
300 Indiana Avenue, N. W. 

Room 5009 
Washingt on , D . C . 

Educational Media Center 
Twining School 
3rd Street , N . W. 

Washington, D. C. 

Planning and Research 

D. C. Department of Corrections 

Room 1001 

614 H Street, N. W. 

Washington, D. C. 

D. C. Fire Department 
300 MacMillan Drive 
Washington, D . C . 
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NAME & TITLE 



ORGANIZATION & ADDRESS 



Dep. Chief Maurice J. Cullinane 



Inspector Richard E. Tilley 



Blair Ewing, Director 



Tedson Meyers, Member of FCC Bar 



Bruno Beale 
Engineering Planning 



Elisha James 



Margaret Wingfield 



Mary Hunter 



Julius Hobson, Director 



Metropolitan Police Department 
Director, Planning and Development 
300 Indiana Avenue, N. W. 
Washington, D. C. 

Metropolitan Police Department 
Head of Communications 
Room 6090 

300 Indiana Avenue, N. V7. 
Washington, D. C. 

Office of Criminal Justice Plans 
and Analysis 
Suite 1200 

711 - 14th Street, N. W. 

Washington, D. C. 

Criminal Justice Coordinating Board 
1200 - 18th Street, N. W. 

Suite 804 
Washington, D. C. 

Manhattan Cable Television 

43 West 61st Street 

New York, New York 10023 

Media Technology Program 
Instructional Resources Center 
Washington Technical Institute 
4100 Connecticut Avenue, N. W. 
Washington, D. C. 

Project CLIC 

Washington Technical Institute 
4100 K Street, N. W. 

Washington, D. C. 

D. C. Citizens for Better Public 
Education 
95 M Street, S. W. 

Washington, D. C. 

Washington Institute for Quality 
Education 

300 M Street, S. W. 

Washington, D. C. 
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NAME & TITLE 



organization & ADDRESS 



Paul Little, Special Assistant 



Detective Sgt. F. E. Baker 



Mrs. Betty Queen, Chief 



Robert Conn, Director 



Ralph B. Sheaffer, Chief 



Howard Larson, Employee Develop- 
tnent Specialist 



Seward Cross, Deputy Assistant 
Director 



John Whalen, Chief 



House District Coinnittee 
Longworth Building 
Room 1308 

D. S. House of Representatives 
Washington, D. C. 

Metropolitan Police Training 
Division 

4600 Overlook Avenue, S, W. 
Washington, D. c. 

Office of Training and Career 
Development 

Department of Human Resources 
District Building 
Room 414 

Washington, D. c. 

Office of Public Affairs 
Health Services Administration 
1875 Connecticut Avenue, N, W, 
Washington, D. C. 

Engineering Division 
D. C. Department of Highways and 
Traffic 
Room 507 

415 - 12th Street, N. W. 
Washington, D. C. 

D, C, Personnel Office 

499 Pennsylvania Avenue, N. W. 

Room 215 

Washington, D. C. 

Bureau of Traffic Engineering 
and Operations 
415 12th Street, N. W. 

Room 502 

Washington, D. C. 

Traffic and Electrical Services 
1338 G Street, S. E. 

Washington, D. C. 
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NAME & TITLE 



ORGANIZATION & ADDRESS 



Lawrence Molumby, Head of 
Community Relations Department 



Dr. Harold Wigren, 
Associate Di rector 

j 

Ted Ledbetter 



William Sharp, Director of 
Communications 

Diana Josephson 



Alfredo Echeverria, Urban 
Planner, Chairman of SAC 7 



Raymond K. Bady, Chairman, 
SAC 9 

Wade Brown, Chairman, SAC 2 



David Berkman (Consortium of 
Universities) 

Edward Tangman, Assistant 
Director 



Erika Robinson 



D. c. Public Library 

499 Pennsylvania Avenue, N.W. 

Room 207 

Washington, D. C. 

Division of Educational Technology 
National Education Association 
Washington, D. C. 

Urban Communications Group 
Washington, D, C. 

Office of Economic Opportunity 
Washington, D. C, 

Office of Community Services 
District Building 
Washington, D. C. 

Office of Program Planning 
613 "G" Street, N. W. 

Room 1106 
Washington, D. C. 

Narcotics Treatment Administration 
Washington, D. C. 

Parole Board 
Washington, D. C, 

American University 
Washington, D. C. 

Department of Vocational Education 
D. C. Public Schools 
District Building 
Washington, D. C. 

Educational Resources Information 
Center 

D. C . Public Schools 
Presidential Building 
Washington, D, C. 
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NAME & TITLE 



ORGANIZATION & ADDRESS 



Cecil S. O'Neal, Associate 
Administrator 

Dr. Edward E. Marshall, Jr, 
Janina Lapniewska, Director of 
Nur s ing 


D. C. General Hospital 

19th 6( Massachusetts Avenue, S. E. 

Washington, D. C. 


Norman Pierson, Director 
Oliver Lesley, Executive Asst. 


Vocational Rehabilitation Admin. 
1331 H Street, N. W. 

6th Floor 
Washington, D. C. 


R, Haverlick, Director of 
Information Center 
Picot B. Floyd, Senior V~P, 
Technology Application Program 
George Hawe » V-P, Technology 
Application Program 
Douglas Harmon - Director, Data 
Services 

Eric A, Anderson - Assistant 
Director, Data Service 


International City Management 
A ssoc iat ion 

1140 Connecticut Avenue, N. W. 
Washington, D. C. 20036 


Larry Wi lliams , Staff Director, 
Urban Observatories 


National League of Cities/National 
Conference of Mayors 
1612 K Street, N. W. 

Washington, D. C. 20006 


Mr. J. P, Peter Rudderham, 
Director of Finance 
Mr. F. C. Bud Garret, President 


Cablevision Systems Consultants 
5594 Cambie Street 
Vancouver 15 B. C. 


Ted F. Akins, General Manager 
Mr. Dick Fowler, V, P. Finance 


Jef ferson-Caro lina Corporation 
General Offices: P.O/ Box E- 1 

Greensboro, North Carolina 27402 


Charles Johnson 


San Diego Cable Television, Inc. 
5444 Roswell Street 
San Diego, California 
(Also associated with Black Video 
Syndication Network, Box 13097, 
San Diego, California) 


Edward Lloyd 


Essex Cable TV Company, Inc. 
Newark, New Jersey 
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NAME & TITLE 



ORGANIZATION & ADDRESS 



Archie Williams 

William S. Comanor 
Brldger M. Mitchell 

Paul L. Laskln, Staff Director 

Claire Simpson 
(Home Visitors or Tutors) 



Freedom Industries, Inc. 
Dorchester, Massachusetts 

Institute for Mathematical 
Studies In the Social Sciences 
Stanford University 
Stanford, California 94305 

Sloan Comnlsslon on Cable 
Communications 
105 Madison Avenue 
New York, New York 10016 

Project PEER 
Office of Education 
Washington, D. C. 
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